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"  Omnei  res  create  sunt  diTinn  sapientue  et  potentie  testes,  diyitiie  felioitatis 
humaiue : — ex  hanun  usu  bomt€U  Creatoris ;  ez  polchritadine  sapientia  Domini ; 
ex  otoonomift  in  oonservatione,  proportioiie,  lenoratione,  potaUia  nugestatis 
eluoet.  Earom  itaque  indagatio  ab  hominibus  sibi  reliotis  semper  sostimata; 
i  yerd  eruditis  et  sapientibus  semper  exculta ;  maid  doctis  et  barbaris  semper 
inimioa  fuit." — ItisvMfjB, 

"Quel  que  soit  le  principe  de  la  yie  animale,  il  ne  faut  qu'ouTrir  les yeux  pour 
Toir  qu'elle  est  le  chef-d'seuyre  de  la  Toute-puissanoe,  et  le  but  auquel  se  rappor- 
ient  toutes  ses  operations." — ^Bsuckkbil,  Thiorie  du  BysthM  Animal,  Leyden, 
1767. 

The  sylyan  powers 

Obey  our  summons ;  from  their  deepest  dells 

The  Dryads  come,  and  throw  their  garlands  wild 

And  odorous  branches  at  our  feet ;  the  Nymphs 

That  press  with  nimble  step  the  mountain-thyme 

And  purple  heath-flower  come  not  empty-handed, 

But  scatter  round  ten  thousand  forms  minute 

Of  yelyet  moss  or  lichen,  torn  from  rook 

Or  rifted  oak  or  oayem  deep :  the  Naiads  too 

Quit  t^eir  loyed  natiye  stream,  from  whose  smooth  face 

They  crop  the  lily,  and  each  sedge  and  rush 

That  drinks  the  rippling  tide:  the  frozen  poles, 

Wbere  peril  waits  i^  bold  adyenturer^s  tread. 

The  burning  sands  of  Borneo  and  Oayenne, 

All,  all  to  us  unlock  their  secret  stores 

And  pay  their  oheerftd  tribute. 

J.  Tatlob,  ybnoiehf  1818. 
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I.—  Gonirtbuiions  to  the  Study  of  the  Entomostraca.      Bj 
Geobge  Stbwardson  Bradt,  C.M.Z.S.  &c. 

No.  VIL  A  List  of  the  Non-parcmtic  Marine  Copepoda  of  the 

North-east  Uocut  of  England. 

[Plates  n.-VL] 

The  foUowing  list,  though  embracing  all  the  species  at  pre- 
sent known  to  me  as  innabitinff  the  above-named  district, 
must  be  taken  onlj  as  an  instalment  of  what  an  exhaustive 
survey  would  no  doubt  reveal.  The  examination  of  these 
little  creatures  is  eacceedinglv  tedious  and  laborious^  the  points 
of  difference  being  often  unmstinguishable  except  with  tolera- 
bly high  microscopic  powers.  Thus  a  very  small  gathering^ 
if  it  contain  any  great  variety  of  species^  will  often  occupy 
many  hours  in  its  examination. 

By  far  the  greater  number  of  species  here  noted,  or  described 
by  foreign  authors,  are  free-swimmine  animals ;  some  have  a 
special  predilection  for  the  fronds  of  Fuci,  and  others  for 
muddy  localities  or  the  bed  of  the  sea ;  but  little  is  yet  known 
of  the  ground-inhabiting  forms,  and  among  them  there  remains 
doubtless  a  rich  harvest  for  future  collectors. 

Two  of  the  species  described  in  Baird's  ^  British  Entomo- 
straca'  it  seems  impossible  to  identify — CanthocamvhLS  Stromii 
and  (7.  minuticomis..  The  former  name  probably  applies  to 
some  member  of  the  genus  Thalestrisj  tne  latter,  perhaps^ 

Ann.  it  Moff.  N,  Hist,  Ser.  4.   Vol.x,  1 


2    Mr.  Q.  S.  Brady  an  the  Nori'-paranHc  Marine  Copepoda 

to  a  Lacphonte,    Neither  species  is  included  in  the  following 
list. 

Fam.  Calanida,  Dana. 

Sabfiftm.  CAUnmrMj  Dana. 

Gknus  Calanus,  Leach. 

(CetodiUmy  Roussel  de  Vvizhm^Jide  Boeck.) 

Calanua  Jinmarchicua  (Gunner). 

M<moeuh»8jmmarehicus^  Gmmer,  Act.  Hafh.  (1765^,  r.  p.  176,  f.  20-23. 
Cetachihu  septentrionalis,  Goodsir,  Ediiib.  New  PhiL  Joum.  zxxr.  p.  339, 

d1.  a  figs.  1-11 ;  liaivd,  Nat  Hist  Brit  Entom.  (1850),  p.  335,  t  30. 

ngB.  1,  a-ff. 
Cetoehihu  MgotandicWy  Claus,  Die  frei-leb.  Copep.  (1863),  p.  171,  t  26. 

figs.  2-9. 

According  to  M.  Boeck  the  species  described  first  by  Gunner 
as  M(mocultL8  finmarchicue  is  iaentical  with  the  Cetochihis  heU 

folandicue  of  Claus,  and  not  at  all  with  the  species  called  by 
{aird  Temarajinmarchica.  Leach's  genus  Calanus^  however, 
was  constituted  to  receive  Gunner's  species,  and  is  synony- 
mous with  the  more  recent  name  CetochuuSy  applied  by  Koussel 
de  Yauz^me  to  the  same  animal.  Not  having  the  opportunity 
of  reference  to  the  original  memoirs  of  Gunner  and  Leach,  I 
must  accept  as  substantially  correct  M.  Boeck's  careful  account 
of  this  synonymy.  The  generic  name  Cetochilus  must  there- 
fore give  way  to  Calanus. 

The  present  species,  C.  finmarchicusj  is  generally  distributed 
all  round  the  British  coast,  being  met  with  in  equal  abundance 
both  between  tide-marks  and  in  the  open  sea.  It  is  said  to 
constitute  an  important  part  of  the  food  of  the  whale. 

Genus  Clausia,  Boeck. 

Chusia  elongatGy  Boeck. 

CUmna  dongatay  Boeck,  Oyersifft  Norses  Copep.  (1864),  p.  10. 
Calamu  Claugii,  Biady,  Nat  Hist  I^raQS.  N.  &  1).  (18G5),  vol.  i.  p.  33, 
pi.  1.  figs.  1-11, 13. 

Often  taken  in  abundance,  by  the  surface-net,  in  the  open 
sea  and  in  tide-pools,  all  along  our  coast. 

Boeck's  C.  ehngata  is  undoubtedly  the  same  species  as  that 
described  by  myself  (possibly  a  little  later,  though  I  am  not 
perfectly  sure  as  to  the  actual  date  of  publication  of  Boeck's 
monograph)  under  the  name  Calanus  Ctatmu  The  difierences 
between  this  and  the  genus  Paracalantiay  Boeck  {CalantiSj 
Claus),  lie  chiefly  in  the  one-jointed  inner  branch  of  the  first 
foot,  and  in  the  very  small  or  entirely  wanting  fifth  foot  of  the 
female.     It  is,  I  think,  open  to  doubt  whether  these  ought  to 
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be  considered  of  generic  importance ;  but  the  separation  having 
heea  made,  it  seems  best  to  adhere  to  it. 

Genus  DiAS,  Lilljeborg. 

Dias  l/ongiremisj  Lilljeborg. 

Abundant  all  round  the  British  Islands,  both  in  the  open 
sea  and  between  tide-marks ;  frequent  also  in  brackish  water. 

Genus  Temoba,  Baird. 

1.  Temora  longicomia  (MtUler). 

Cjfdop€  longieamiij  Miiller,  Entomoatraca  (1785);  p.  115,  t  10.  figs.  7-8. 

Ttmora  JinmcarMcaj  Baird,  Brit  Entom.  (1850),  p.  228, 1 28.  figs.  1,  o-^ ; 
Ckofl,  Die  fird-leb.  Copep.  p.  195,  t  84.  figs.  1-11 ;  Bradj,  Nat  Hist 
Tnms.  N.  &  D.  yoI.  L  d.  86,  pi.  1.  fig.  16,  and  pi.  2.  figs.  1-10. 

Temora  hnfficorms,  BoecJc,  he,  ciL  p.  15. 

Liaptoimu  longtcaudatM.  Lubbock. 

(Not  monoeuhu  finmartkieusj  Guimer.) 

Common  in  the  open  sea ;  and  between  tide-marks  perhaps 
the  most  abundant  of  all  British  species. 

2.  Temora  vdoxj  Lilljeborg. 

In  the  autumn  months,  when  the  brackish  pools  of  salt 
marshes  haye  become  thoroughly  warmed  by  the  sun,  this 
species  occurs  in  such  situations  in  immense  profusion.  I 
have  only  on  one  or  two  occasions  met  with  a  stray  specimen 
amongst  the  weeds  on  the  sea-shore. 

Genus  IsiAS,  Boeck. 

laiaa  davipes^  Boeck. 

Idat  davipes,  Boeck,  loc.  cit,  p.  18. 

Superior  antennae  twenly-five-jointed,  about  equij  in  length 
to  the  cephalothorax ;  joints  short  and  broad  at  the  base,  and 
gradually  increasing  in  length  to  the  nineteenth,  which  is 
about  four  times  as  long  as  broad ;  first  fifiteen  joints  of  the 
male  antennae  bearing  each  a  single  club-shaped,  ciliated, 
auditory  seta ;  hinge-joint  of  the  twenty-one-jointed  right  male 
antenna  situated  between  the  eighteenth  and  nineteenth  joints : 
eighteenth  joint  formed  by  ue  coalescence  of  the  normal 
eighte^th  and  nineteenth ;  nineteenth  by  the  twentieth  and 
twenty-first;  twentieth  by  the  twenty-second,  twenty-third, 
and  twenty-fourth.  Mouth-organs  and  swimming-feet  as  in 
CenJbropages  $jfpicu8.  Fifth  pair  of  feet  two-branched,  in  the 
femalenAYmg  the  inner  branch  of  one  joint  with  two  terminal 
setae,  the  outer  branch  of  three  broad  laminar  joints,  the  second 
of  which  is  produced  on  the  inner  margin  into  a  broad  spinous 
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process :  in  the  male  the  feet  are  somewhat  similar,  but  the 
central  joint  is  destitute  of  the  spinous  process,  and  the  ter- 
minal joint  of  the  outer  branch  pi  one  side  is  expanded  into  a 
yeiy  broad  lamina,  which  is  terminated  by  a  broad  ciliated 
seta.  Abdomen  oi  the  female  with  four,  of  the  male  with  five 
segments.    Length,  exclusive  of  tail-setss^  ^  of  an  inch. 

Hob.  Bridlin^n  Baj;  several  specimens  taken  in  the 
'towing-net  by  Mr.  E.  C.  Davison.  On  weeds  in  fioundstone 
and  Clifden  iBajs,  Ireland  {G,  S.  B.). 

The  most  distinguishing  characters  of  this  fine  species  are 
the  auditory  set®,  with  which  the  upper  antennae  are  on  their 
basal  portions  thickly  clothed,  and  tne  broadly  laminar  con<- 
struction  of  the  fifth  pair  of  feet,  more  especially  in  the  male 
sex. 

Genus  Centropagbs,  Kr5yer. 

(/csAMyop^&a,  Lilljeboxg;  Cakmopia^ThxiA]  Cof qpta  (P),  Dana.) 
1.  Centrcpagea  typicusy  Kroyer. 

a^pibiw,Kr6Ter(1849^,Nat.Tidflfikr.  An  andetBind,  Side  288; 

Boeck  (1864),  Orersi^  over  de  ved  Noiges  Kjster  iagttagne  Copepoder, 

p.  19. 
IfMwophorlM  denticorms,  Glaus  (1863)|  Die  frei^lebenden  Copepoden, 

p.  199,  pL  «S5.  figs.  1, 3-9;  Brady, Nat  Hist  Trans.  N.  k  D.  toL  L  p. 40, 

pi.  4.  figs.  1-6. 

This  spjMsies  occurs  not  uncommonly  in  surface-net  gather- 
ings from  the  open  sea,  but  never  in  very  great  numbers,  so 
far  as  my  observation  extends.  I  accq)t  ]Doeck's  identification 
of  the  species  with  C.  typicus  of  Eroyer,  but  without  the 
opportunity  of  myself  referring  for  verincation  to  the  original 
description. 

2.  Centropages  hanuUus  (Lilljeborg). 

Ichthyophorha  hatnata,  lilljeboiff  (1868),  De  Cnistaceis  &c  p.  185,  t.  21. 

figs.  1-5^  7-9,  and  t  22.  figs.  9-12 ;   Brady,  Nat  Hist  Trans.  N.  &  D. 

(1866),  vol.  i.  p.  39,  nL  4.  figs.  7-10. 
/.  angutitOa,  Claus  (1863),  Die  firei-lebenden  Copepoden,  p.  199,  t  35. 

figs.  2, 10-12. 
Die^rUmuta  Baieanw,  Lubbock  (1857),  Ann.  &  Mag.  Nat  Hist  ser.  2. 

vol.  XX.  p.  404,  pL  11.  figs.  1-8. 
CaUrcpoffes  hamatm,  Boeck  (186^),  Oversigt  &c.  p.  20.  • 

*  Of  very  frequent  occurrence  in  surface-net  gatherings  from 
the  North  Sea.  I  have  also  once  taken  it  sparingly  amongst 
Fuci  near  low-water  mark,  between  Sunderland  and  Ryhope. 

Subfam«  Pontbllutm. 
Grenus  Anomalocera,  Templeton. 

Anomalocera  Patersaniiy  Temp. 

Anomaloeera  Patereami,  Temp.  Trans.  Ent  Soc.  (1837);  Baird,  Brit 
Entom.  G^^)  f  Boeck,  loe.  cU.  (1864). 
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/rflunMAfervofm,  01an%  Die  frei-leb.  Gopep.  (1863). 

Of  common  occurrence  in  the  open  sea  all  round  the  British 
Islands. 

Genus  Pontella,  Dana. 

PonUUa  hrevicomisj  Lubbock. 

TdnteOa  hrevicorma^  Lubbock,  Aim.  &  Masr.  Nat  Hist,  ser*  3.  toL  zz* 
(1867),  pL  11.  figs.  4n8. 

In  surface-net  off  GrimsbyandinBridlingtonBaj.  Amongst 
weeds  in  tide-pools  near  xtyhope^  August  1871.  Shethmd 
{Mr,  Norman), 

In  a  gathering  made  by  Mr.  E.  C.  Davison  in  Bridlington 
Bay,  this  s{)ecies  occurrea  in  great  abundance,  the  contetits  of 
the  net,  which  quite  filled  a  six-ounce  bottle,  consisting  of 
about  equal  numbers  of  P.  hremcomisy  Anomalocera  Patersontif 
and  larval  forms  of  the  higher  Decapods. 

Fam.  CydopidaB. 
Genus  Cyclops,  O.  F.  MttUer. 

1.  Cyclops  Lubbockitj  Bradjr. 

a  Lubhot^i,  Brady,  Nat  Hist  TraDS.  N.  &  D.  yoL  It.  p.  127,  pL  4  figs.  1-8. 
In  pools  of  brackish  water,  Hartlepool^  June  1866. 

2.  Cyclops  (BquoreuSy  Fischer. 

y  Plscher,  Abhandl.  der  Akiid.  der  Wisseoscbaften,  Miinehen 
Band  viiL  p.  654;  Brady,  Nat.  Hist  Trans.  N.  &  D.  yoL  iy. 
p.  128,  pi.  iy.  figs.  9-ia 

In  brackish  pools  at  Seaton  Sluice,  Northumberland. 

3.  Cyclops  littoraltSy  n.  sp.    PI.  II.  figs.  9-14. 

Superior  antennsB  twenty-two-jointed,  clothed  with  long 
seta^  more  particularly  towards  the  base ;  joints  all  very  short, 
the  two  terminal  ones^  which  are  the  longest,  not  being  much 
longer  tiian  broad,  the  twelfth  and  sixteenth  much  produced 
and  bearing  a  long  seta  at  the  external  margin.  In&rior  an- 
temuB  without  a  secondary  branch,  four-jointed ;  fifth  pair  of 
feet  composed  of  a  single  three-jointed  oranch ;  caudal  seg- 
ments about  four  times  as  long  as  broad ;  set»  four,  the  two 
central  ones  being  alike  in  length  and  equal  to  the  tnree  pre- 
ceding segments. 

EcA.  Amongst  weeds  in  tidal  pools,  near  Whitley  and 
Byhope.    Bare. 

4.  Cyclops  owdisy  n.  sp.    PI.  III.  figs.  1,  2. 
Superior  antennse  twenty-four-jointed,  as  long  as  cephalo- 


>  tBOmOTWu 

0860),  B 


6    Mr.  O.  S.  Brady  on  the  Nan-parcuttic  Marine  Ccpepoda 

thorax,  slender  and  nearly  equal  in  width  thronghont ;  joints 
abont  eqnal  in  length  and  breadth  at  the  base,  gradoalij  in- 
creasing in  length  towards  the  apex,  the  terminal  joint  being 
about  dirice  as  long  as  broad;  each  joint  bearing  a  single 
short  delicate  hair  on  the  external  margin,  the  twentp'-second 
and  twenty-third  one  on  each  margin,  the  last  having  four 
or  five  apical  setse.  Caudal  segments  about  four  times  as 
long  as  broad ;  setae  not  much  longer  than  the  caudal  seg- 
ments. 

Hob.  One  specimen  only,  taken  off  Sunderland  in  the  surface- 
net. 

Genus  Oithona,  Baird. 

Oiihona  helgolandicay  Glaus. 

OUhona  helgolmidiea,  Glaus  (1883).  Die  frei-lebenden  Copepoden,  p.  105, 

Taf.  11.  tigs.  10-li 
O.  tpm^rons  ?,  Boeck  (1864),  Oversigt  Norges  Gopep.  p.  25. 

Taken  occasionally  in  the  surface-net ;  plentifully  off  Sun- 
derland, August  1871.  Frith  of  Forth,  Whitby,  and  Brid- 
lington, in  gatherings  made  by  Mr.  E.  C.  Davison. 

Boeck's  aescription  of  0,  spinifrona  seems  to  me  not  to  in- 
dicate any  essential  difference  between  it  and  0.  hdgolandicay 
Claus,  the  chief  point  being  the  presence  of  a  minute  rostrum 
in  the  Norwegian  specimens,  which  is  not  noted  in  Claus's 
definition.  Tnis,  however,  might  be  easily  overlooked.  I 
have  seen  it  in  some  of  my  examples,  but  have  not  succeeded 
in  bringing  it  into  view  in  others,  and  should,  in  fact,  have 

Srobabfy  missed  it  altogether,  had  it  not  been  tor  M.  Boeck's 
escription. 

Genus  Boeckia,  nov.  gen. 

Like  Cydopina  in  general  appearance.  Superior  antennas 
very  short,  six-jointed,  much  shorter  than  the  cephalothorax. 
(Mouth-oi^ans  totally  different  from  those  of  any  of  the  allied 
genera.)  Swimming-feet  like  those  of  Cyclopsy  but  very  short 
and  broad.  Fifth  pair  of  feet  one-jointed,  laminar,  spinous. 
Abdomen  much  elongated ;  tail-setss  short ;  ovisacs  two. 

Boeckia  arenicolay  n.  sp. 

Second  joint  of  superior  antennse  the  longest,  three  times  as 
long  as  broad ;  fourth  and  fifth  joints  of  equal  length,  two  thirds 
as  long  as  the  second ;  sixth  joint  scarcely  as  long  as  the  pre- 
ceding ;  third  the  shortest  of  all,  about  one-fourth  as  long  as 
the  second.  Inferior  antennsB  short  and  thick,  three-jointed^ 
without  any  secondary  branch,  densely  beset  with  rather  short 
and  stout  set^.     Swiihming-feet  having  the  marginal  angles 
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of  the  inner  branch  much  produced ;  marrins  densely  and  finely 
ciliated ;  lateral  spines  of  the  outer  brancn  lanceolate,  laminar; 
the  basal  joint  fringed  with  a  row  of  somewhat  similar,  but 
much  smidler,  spines  in  pectinate  series.  Feet  of  fifth  pair 
consisting  of  a  single  slightly  cunred,  dub-shaped  jomt, 
having  on  its  outer  mar^  one  long  spiniform  seta  with  two 
minute  ones  near  its  base,  at  the  truncate  extremity  two 
similar  large  setaB  with  an  intermediate  smaller  one,  on  the 
middle  of  the  inner  margin  six  subequal  curved  set»  of  mo- 
derate size,  and  at  the  extreme  angle  three  of  a  similar  kind 
but  smaller.  Abdomen  elongated,  swollen  at  the  base ;  caudal 
segments  rather  more  than  twice  as  lone  as  broad ;  tail-set» 
shorter  than  the  abdomen.     Length  -^  of  an  inch. 

One  specimen,  dredged  on  a  sandy  bottom  at  a  depth  of 
4  fathoms,  o£f  Seaton  Carew,  September  1871. 

The  mouth-organs  of  this  animal  are  of  very  remarkable 
structure :  but  I  defer  attempting  any  description  or  giving 
any  drawmg  of  this  species,  m  the  hope  of  being  able  to  illus- 
trate it  completely  from  a  better  series  of  specimens. 

Genus  Pseudocyclops,  nov.  gen. 

In  general  conformation  resembling  OydopB.  Right  supe- 
rior antennse  of  male  without  a  hinge-joint,  but  much  swollen  in 
the  middle.  Inferior  antennss  two-bninched,  secondaiy  branch 
nearly  equal  in  size  to  the  primary.  Lower  foot-jaw  like  that 
of  djfdope.  Swimming-feet  having  both  branches  three- 
j<nnted.  Fifth  pair  of  feet  in  the  male  very  complex  in  struc- 
ture, the  external  branch  of  one  side  produced  into  a  powerful 
sickle-shaped  clasping-joint,  the  whole  resembling  very  closely 
the  male  copulative  organs  of  some  Ostracoda. 

Pneudocydopa  craastremisy  n.  sp.     PI.  II.  figs.  1-8. 

Left  superior  antenna  of  male  seventeen-jointed ;  basal  joint 
large  and  stout,  those  next  following  very  sbort  and  broad, 
gradually  decreasing  in  breadth  to  the  fifteenth,  which  is  about 
as  long  as  broad ;  last  two  joints  more  slender,  about  twice  as 
long  as  broad ;  the  whole  limb  densely  beset  on  the  outer 
margin,  especially  towards  the  base,  with  long  setas ;  antenna 
of  right  siae  ten-jointed,  the  central  joints  much  enlarged,  last 
two  suddenly  contracted  and  similar  to  those  of  the  left  side, 
antepenultimate  joint  armed  with  a  strong  lateral  subfalciform 

Erocess ;  both  branches  of  inferior  antennas  bearing  numerous 
mg,  curved  terminal  setse ;  first  joint  of  the  lower  bn^ich  en- 
larged and  truncate  at  the  distal  end.  Maxillae  composed  of 
four  digitate  lobes,   each  bearing  four  long  terminal  setas. 
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hcmer  foot-jaw  stout,  with  almost  entire  margins.  Joints  of 
Bwimming-teet  yeiy  broad,  subtriangnlar,  much  produced  at 
the  external  distal  an^le.  Abdomen  slender,  consisting  of  four 
segments ;  tail-setae  uender.  finely  plumose,  the  longest  ec[nal 
to  about  twice  the  length  ot  the  abaomen.  Length  of  animal 
,\  of  an  inch. 

Hah.  Off  Seaham  Harbour,  dredged  in  a  depth  of  twenty 
to  thirty  fathoms.    Only  one  specimen  taken. 

The  characters  of  tnis  genus  are  veiy  remarkable  and 
strongly  pronounced,  especially  as  regards  the  fifth  pair  of 
feet  of  the  male,  which  are  more  complex  than  any  thing  of 
the  kind  hitherto  known  amongst  the  Copepoda.  Another 
species  referable  to  the  same  genus  (P.  obtuaatusy  Brady,  MS.) 
was  taken  abundantly  in  the  surface-net  by  Mr.  D.  Robertson 
and  myself  in  Rounclstone  Bay,  Ireland,  on  a  calm  moonlight 
night  m  June  of  last  year. 

Oenus  Thorellia,  Boeck. 

ThoreUia  hrunnea^  Boeck. 

T.  hnumea^  Boeck  (1864),  Ovenigt  oyer  de  red  Norges  Kyster  iagt 

Copep.  p.  26. 
Cy€Mp»  mgrieamdoj  Normfin  (1868),  Last  Shetland  Dredging  Beport, 

One  specimen  of  this  species  occurred  to  me  amongst  Fuci, 
in  pools  near  low-water  mark  between  Byhope  and  Sunder- 
land, in  the  autumn  of  1871.  Mr.  Norman  has  taken  it  abun- 
dantly amongst  LaminaricB  in  Shetland  and  at  Tobermory  in 
Mull. 

The  genus  differs  from  Cydopa  chiefly  in  the  conformation 
of  the  lower  foot-jaw,  which  is  transformed  into  a  four-jointed 
clawed  foot.  M.  Boeck  describes  also  in  the  same  place  an- 
other closely  allied  genus,  Mis^hrtay  in  which  the  maxillsB 
are  formed  as  in  the  HarpactidBe,  but  with  a  strongly  deve- 
loped palp;  the  lower  foot-jaws  as  in  Calanus. 

Genus  Ctclopiceba,  noy.  gen. 

Superior  antennro  about  as  long  as  the  cephalothorax,  many 
jointed,  bearing  (as  in  the  Harpactidie)  a  sword-shaped  ap- 
pendage near  the  distal  extremity.  Inferior  antennas  three- 
jointed,  haying  a  minute  seconds^  branch.  Upper  foot-jaw 
chelate,  three-jointed,  the  last  joint  forming  a  doubly-curved 
very  long  claw ;  lower  foot-jaw  four-jointed,  last  two  joints 
forming  a  long  claw,  each  joint  of  which  bears  a  spine  on  its 
inner  margin.  Swimming-feet  as  in  Cyclops.  Fifth  pair  of 
feet  small,  one-jointed. 
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Cyehpicera  lataj  n.  sp.    PL  III.  figs.  3-8. 

Superior  antennsB  twenty-pointed,  basal  joint  large,  next 
eight  Teiy  short  and  broad,  the  following  six  about  as  long  as 
faroad,  sixteenth  and  seventeenth  about  twice  as  long  as  broad, 
last  three  shorter  and  more  slender,  seventeenth  joint  bearing 
a  long  laminated  ensiform  seta,;  inferior  antennsB  triarticulate, 
the  mrat  joint  bearing  a  minute  biciliated  one-jointed  branch, 
second  joint  of  about  equal  length  with  the  mrst,  third  very- 
short  and  bearing  a  slender  terminal  claw;  maxillse  two- 
branched  (?),  each  branch  terminating  in  three  lon^  slender 
setae ;  fifth  pair  of  feet  very  small,  laminar,  with  one  basal  and 
two  apical  setse.  First  segment  of  abdomen  very  short  and 
broad,  finely  ciliated  in  the  middle  of  each  lateral  margin ; 
caudal  segments  about  twice  as  long  as  broad ;  setae  equal  in 
length  to  the  abdomen. 

One  specimen  only,  taken  amongst  weeds  in  rock-pools  at 
Boker. 

Fam.  CorjcaBidas. 

Genus  Macrochiron  *,  nov.  gen. 

Superior  antennae  (six  to  seven-?)  jointed;  inferior  four- 
jointed,  uncinate.  Lower  foot-jaw  very  large  and  powerfully 
chelate.  First  three  pairs  of  swimming-feet  alike,  each  branch 
being  three-jointed ;  fourth  pair  with  the  inner  branch  small 
and  two-Jointed,  rudimentary.  Fifth  segment  of  cephalothorax 
long  and  greatly  swollen  below.  Abdomen  consisting  of  five 
segments,  all  snort. 

Macrochiron  Jiicicolum^  n.  sp.     PL  III.  figs.  9--18. 

Bostrum  short,  but  distinctly  angulated;  first  cephalon- 
thoracic  segment  very  large,  following  three  small,  fifth  con- 
stricted at  the  base  but  much  swollen  and  elongated  below, 
equal  in  length  to  the  preceding  three  segments ;  abdominal 
segments  short,  none  oi  them  longer  than  broad,  the  first  the 
shortest,  Superior  antennae  of  tne  male  seven-  (?),  of  the 
female  six-jomted;  last  joint  of  lower  antenna  very  short, 
bearing  several  long  setae  and  a  long  curved  claw,  which  is 
serrated  on  its  inner  margin ;  terminal  claw  of  the  lower  foot- 
jaw  very  long  and  strong,  suddenly  curved  at  the  extremity. 
First  three  pairs  of  swimming-feet  short,  springing  from  a  large 
base,  the  jomts  short  and  broad ;  fourth  pair  havmg  the  outer 
branch  elongated,  the  inner  short,  biarticulate,  its  second  joint 
bearing  two  apical  setae.  Fifth  pair  of  feet  rudimentary, 
slightly  different  in  the  two  sexes.    Caudal  segments  about 

*  MoKpbs,  long ;  x'Vi  ^  l^and. 
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thrice  as  long  as  broad ;  sete  short,  ciliated^  jointed  in  the 
middle.     Length  ^V  of  <^  inch.     Colour  dark  brown. 

Hob,  Amongst  Fuci  near  low-water  mark  between  Bjhope 
and  Sunderland.     Two  or  three  specimens. 

This  approaches  yeiy  closely  the  genera  Onccea^  Phillppi, 
and  Antaria,  Dana,  but  does  not  seem  strictly  referable  to 
either  of  them.  Probably,  indeed,  the  two  are  synonymous. 
One  of  mj  specimens  diffei^sd  in  some  minor  points  from  the 
others,  whence  I  supposed  it  to  be  of  different  sex,  and  haye 
so  described  it  here.  The  species,  howeyer,  requires  further 
examination. 

Fam.  Harpactidft. 

Genus  Loxgipedia,  Glaus. 
Longipedia  coronata^  Claus. 

This  beautiful  species  occurred  abundantly  on  a  sandy 
bottom  off  Seaton  Uarew,  in  a  depth  of  four  fathoms,  also  off 
Seaham  Harbour  (twenty  to  thirty  fathoms),  and  among  weeds 
near  the  Bell-Rock  Lighthouse.  Mr.  Norman  finds  it  in 
Shetland ;  and  I  haye  myself  taken  it  on  the  west  coast  of 
Ireland. 

Grenus  Egtinoboha,  Boeck. 

Ectinosoma  melanicepSy  Boeck.     PL  V.  figs.  1-12. 

Off  Seaton  Carew  and  Seaham  Harbour,  in  company  with 
the  foregoing  species,  but  less  abundantly. 

The  characters  of  this  remarkable  species  are  so  distinct 
that  I  cannot  doubt  its  identity  with  that  described  by  Boeck, 
though  I  .haye  not  noticed  any  thing  in  my  specimens  which 
warrants  the  term  melanicepa,  Moreoyer  the  fifth  foot  con- 
sists of  two  branches,  and  not  of  one  only  as  stated  by  that 
author,  unless,  indeed,  the  Norwegian  animal  be  a  different 
but  closely  allied  member  of  the  same  genus. 


Tai^tdim  hrevicornisj  LiUj.,  De  Crustaceis;  Brady,  Nat.  Hist.  Tians.  N. 

1.0.  fii     " 


Genus  Tachidius,  Lilljeborg. 
Tachidiua  Irevioornia  (Miiller). 

Cydo]f9  hrevieonm,  Miiller^  Entomostraa^  p.  118. 
at^uiiua  brevicomiSf  LiUj.,  De  Crust  "^ 

&  D.  voL  iv.  p.  130,  pi.  5.  figs.  1-9. 

Li  pools  of  brackish  water  at  Hartlepool,  Hylton  Dene,  and 
Seaton  Sluice. 

Genus  Idta,  Philippi. 
Idyajurcata  (Baird). 

CanthocamptusJurcatuSf  Baiid^  Brit  Entom.  (1860). 
lisbe  furcala,  Lilljeborg,  De  CruBtaceis  (1853). 
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r  mrnfer,  IPlsclier,  Beitr.  sur  Kenntn.  der  Entom.  (18Q0). 
Lfya  bofi^a  (?),  PhiL  Wiegmann's  AicMt  (1848). 

Yeij  oommon  amongst  weeds  in  tide-pools. 

Genus  Westwoodia,  Dana. 

WestvHXxIia  nobilis  (Baird). 
Uttrpadiem  noMiSf  Baiid,  Brit  Entom. 

One  specimen,  on  Lamtnaria  aaccharina  at  Boker  (1871). 
Berwick  Bay  {Dr,  Baird). 

Genus  Delavalia,  Brady. 

Dtlavalia  pcduatnsj  Brady. 

Rpakatrii,  Brady,  Nat  H^  T^raaa.  N.  &  D.  vol.  iv.  p.  184,  pi.  5. 
^  10-15.     • 

In  pools  of  brackish  water  at  the  side  ^  the  Seaton  bum, 
aboTe  Seaton  Sluice. 

Genus  Canthocamptus,  Westwood. 
Canthocamptua  imusj  n.  sp.     PL  IV.  figs.  1-5. 

Am'mal  slender,  sublinear.  Superior  antenns  of  the  female 
eight-jointed,  the  fourth,  seventh,  and  eighth  joints  bearing 
seyerai  long  setse,  the  second  and  third  each  three  of  moderate 
length,  the  last  joint  having  also  five  or  six  smaller  marginal 
setse  arranged  in  a  pectinate  series ;  rostrum  long  and  slender, 
cmrate.  Lower  foot-jaw  simple,  chelate;  inner  margin  of 
hand  bearing  in  the  middle  one  seta  of  moderate  length. 
First  joint  of  iimer  branch  of  first  swimming-foot  equal  in 
length  to  the  entire  outer  branch,  second  jomt  very  short, 
third  about  half  as  long  as  first,  bearing  three  terminal  setae, 
the  middle  one  being  very  long  and  minutely  pectinate  at  the 
extremity ;  outer  branch  of  fifth  pair  oblong,  having  two  long 
apical  setae,  three  shorter  ones  on  outer  and  one  on  inner 
margin ;  inner  branch  ciliate  on  outer^  and  armed  with  five 
long  setSB  (the  last  of  which  is  excessively  slender)  on  inner 
margin.  Ovisac  single,  curvate,  containing  but  few  (six  to 
nine)  ova,  ranged  in  a  smgle  plane,  and  very  lar^e  in  propor- 
tion to  the  size  of  the  animal.    Length  -jS^  of  an  mch. 

H(A,  About  ten  miles  off  Seaham  Harbour,  in  a  depth  of 
thirtjr  fathoms  on  a  muddy  bottom :  a  few  specimens  only 
taken. 

Genus  Laophonte,  Philippi. 

1.  lAUJphonte  etmilis?  {ClsLVLs), 
CSda  nmiiM,  Cla.  Die  Copepoden-Fanna  von  Nicza,  p.  28,  pL  5.  figs.  13-16. 

Amongst  weeds  in  tide-pools  at  Whitley,  CuUercoats,  and 
Stmderland,  and  in  brackish  water  at  Seaton  Sluice. 
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M^  specimens  do  not  entirely  agree  with  the  figures  and 
descriptions  given  by  Claos;  but  I  am  unwilling,  without  a 
more  extended  examination,  to  describe  them  as  belonging  to 
a  distinct  species. 

2.  Laophonte  lamelltfera  (Claus). 
Osta  lameOifera,  Cls.  Die  £rei-lebend.  Copep.  p.  123,  pL  16.  figs.  21-24. 
One  specimen,  on  frond  of  Laminaria  aaccharina  at  Roker. 

3.  Laophonte  Hodgii^  n.  sp.     PI.  VI.  figs.  1-9. 

Upper  antennae  six-  or  seven-jointed,  those  of  the  male  (?) 
shorter  and  thicker  thanthoseofthefemale,  rather  densely  setose; 
lower  foot-jaw  of  moderate  size,  with  a  very  long  and  slender 
slightly  curved  claw ;  outer  branch  of  first  foot  -threeHointed, 
short :  fifth  pair  of  feet  foliaceous,  larger  in  the  male,  the  outer 
branch  elongated,  having  foiur  or  six  long  setSB  on  the  apex 
and  outer  margin;  the  inner  wider,  and  bearing  internally 
four  or  five  marginal  setae,  those  situated  near  the  apex  being 
veiT  long.  Caudal  segments  in  the  female  at  least  four  times 
as  long  as  broad. 

Hah.  Off  Seaham,  dredged  in  twenty  to  thirty  fathoms. 
Several  specimens  were  taken.  I  have  a  mournful  pleasure  in 
naming  this  species  after  my  late  friend,  Mr.  George  Hodge, 
it  having  been  taken  during  one  of  the  last  dredging-excur- 
sions  in  which  I  had  the  pleasure  of  his  company. 

Genus  Cletodes,  nov.  gen* 

Animal  resembling  Laophonte  in  general  appearance.  Up- 
per antennae  six-jointed.  All  the  four  pairs  oi  swimming-feet 
alike,  and  havinj?  the  outer  branch  tnree-,  the  inner  two- 
jointed.  Lower  foot-jaw  chelate.  Lower  antennae  without  a 
secondaiy  branch. 

Cletodes  Umicolay  n.  sp.     PI.  VI.  figs.  10-17. 

Animal,  when  seen  from  above,  elongated,  distinctly  in- 
dented at  each  ring  of  the  bodv.  First  segment  of  cephalo- 
thorax  short,  about  equal  in  length  to  the  two  following; 
second  and  tnird  abdominal  segments  produced  into  spinous 
processes  at  the  lower  lateral  angles,  tipper  antennae  in  the 
femaJje  much  shorter  than  the  first  cephalothoracic  segment ; 
first  three  joints  short  and  nearly  equal,  fourth  about  half  as 
long  as  the  third,  fifth  as  long  as  the  third,  but  much  more 
slender :  in  the  male  forming  at  the  third  joint  a  large  vesi- 
culiform  swelling,  last  joint  elongated  and  uncinate.  Swim- 
ming-feet elongated,  slender ;  the  outer  branch  ciliated  on  the 
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margins,  bearing  at  the  apex  of  each  joint,  on  the  external 
margin,  a  lon^  slender  spme ;  terminal  spines  long  and  slen- 
der; the  middle  joint  has  also  a  long  apical  seta  at  the  inner 
margin :  inner  branch  two-jointed,  the  first  joint  very  small, 
the  second  long,  almost  filiform,  and  dividing  at  the  extremity 
into  one  short  and  two  very  long  lash-like  branches.  Fifth 
foot  in  the  ^^moZe  foliaceous,  the  outer  branch  rather  the  longer, 
bearing  one  long  seta  at  the  apex  and  three  shorter  ones  on 
the  outer  margin ;  inner  branch  with  two  long  apical  setas :  in 
the  mede  the  two  branches  are  of  nearly  equal  length,  very 
narrow,  simple,  one  branch  bearing  one,  the  other  two  long 
sets  at  the  apex.  The  caudal  segments  short,  but  longer  in 
the  male  than  in  the  female ;  set®  one  on  each  segment, 
scarcely  longer  than  the  segment  itself.  Length  -jSj-  of  an 
inch. 

Bob,  Off  Seaham  Harbour,  in  a  depth  of  from  twenty  to  thirty 
fathoms,  on  a  soft  muddy  bottom.  Two  specimens  only  taken. 
On  account  of  the  peculiar  structure  of  the  swimmmg-feet, 
which  were  identical  in  both  examples,  I  think  I  am  justified 
in  referring  these  to  the  male  and  female  of  the  same  species. 
The  genus  approaches  LiWeborgia  of  Claus ;  but  the  characters 
given  by  that  author,  ^^ Pedum  sequenttum  (2. 3, 4)  rami  in-- 
temi  rudimentariiy  rami  extemi  triarticulati^  uncinati,^^  do 
not  apply  here. 

Genus  Harpacticus,  M.-Edwards. 
1.  Harpacticus  chelifer  (O.  F.  Miiller). 

Ow&ps  iMifm',  Miiller,  Entomostraca  (1796). 

Harpac^eua  eheUfer,  Claus^  Die  firei-lebend.  Copep.  (1863) ;  Boeck,  Over- 
Bgt  Noigea  Gopep.  (1864). 

(Not  m  eheUfer  of  liUjeborg.) 

Not  uncommon  amongst  weeds  between  tide-marks,  Roker, 
Whitley,  &c.    In  the  open  sea,  off  Seaton  Carew. 

2.  Harpacticus  gracilis^  Claus. 

S.  grae^  Glaua^  Die  frei-lebend.  Copsp.  (1868^. 
S.  dtmgatftMi  Boeck,  Oversigt  Norges  Copep.  (1864). 

This  occurs  in  the  same  situations,  though  not  so  frequently 
u  the  foregoing  species.  M.  Boeck  doubts  the  identity  of  his 
H.  dongatus  with  Claus's  gracilis^  on  account  of  a  dmerence 
in  the  lengths  of  the  antennal  joints.  This  character,  however, 
seems  to  me  to  be  often  subject  to  considerable  variation ;  ana 
I  should  not,  without  some  divergence  in  other  respects,  be 
disposed  to  separate  the  two  forms.  Indeed  both  approacn  so 
closely  to  H  chdifsr  that  it  seems  questionable  whether  they 
inight  not  be  more  fitly  regarded  as  varieties  of  that  species. 
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3.  HarpacHcua  fidvusj  Fischer. 

H.Jukm,  Fifich.  BeitriigB  fur  Kemitiii»  der  Entom.  (1860) ;  G.  O.  San, 

Som.  1862  ZooL  Heise. 
H,  curtioomUj  Boeck,  loc.  cit.  p.  38  (1864). 

Tiffficpus  LUlfJbargUf  Normally  Last  Shetland  Dredging  Report,  p.  206. 

In  pools  at  or  above  high-water  mark,  Bamborough,  Cnl- 
lercoats,  Marsden.  Boeck  and  Sars  both  describe  this  species 
as  inhabiting  chiefly  pools  at  or  above  high-water  mark,  which 
are  liable  to  get  warmed  bv  the  sun.  In  sued  situations  it  is 
often  extremely  abundant  m  our  district. 

4.  Harpacticua  nicceensts?^  Claus. 

JStarpadicus  mc€een8i8f  Glaua,  Die  Copep.-FaHna  von  Nizza,  p.  31,  pL  3. 
1. 12-14. 


A  few  specimens  which  I  doubtfullv  refer  to  this  species 
have  occurred  to  me  on  the  fronds  otLamtnaria  scuschartna 
and  other  Fuci  at  Sunderland  and  Byhope. 

Genus  Zaus,  Goodsir. 

Zaus  8pino8U8j  Groodsir. 

Z,  tpmoHiB,  Gooddr,  Edinburgh  New  Phil.  Joum.  (1842) ;  Glaus,  Die  &ei- 
lebend.  Copep.  (1863) ;  B<^ck,  Overaigt  Norges  Copep.  (1864). 

Common  on  Fuci,  and  especially  on  the  fronds  of  LaminaricB^ 
in  tidal  pools  and  beyond  low-water  mark,  Boker,  Byhope^ 
Sunderland,  CuUercoats,  &c.    Shetland  {Rev.  A.  M.  Norman). 

Genus  Thalestrib,  Claus. 

1.   Thaleatris  hngimanaj  Claus. 

.  Frequent  on  the  smaller  weeds  and  on  Laminarim  in  tidal 
pools,  liroker,  Sunderland,  Byhope,  &c.  Also  in  the  open  sea, 
but  more  rarely. 

2.  Thcdestris  hdgolandtca?^  Claud. 
On  LaminaricB  in  tide-pools  at  Boker ;  not  common. 

3.  Tkalestris  AarpactaideSy  Claus. 
In  the  surface-net  off  Grimsby  and  Teesmouth. 

4.  Thalestris  Chusiiy  Norman. 
T.  CUtusU,  Nomuuii  Last  Shetland  Dredging  Eeport 

Frequent  on  Laminaria  wxcckarina  and  other  weeds  in  tide- 
pools,  Kyhope,  Sunderland,  Boker,  Whitley,  &c. 
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Genus  Dactylopus,  Glaus. 

1.  Dactylopts  ttsboideSy  Claus. 

On  Laminaria  aaccharina  at  Roker  and  Bjhope ;  scarce. 
Abundant  in  brackish  pools  at  Seaton  Sluice. 

2.  Dactylopus  stmilisj  Claus. 

One  specimen,  dredged  in  a  depth  of  four  fathoms  off  Seaton 
Carew. 

3.  Dactylopus  brevicomtSy  Claus. 

On  Lamtnarta  saccharina  at  Roker ;  not  common. 

4.  Dactylopus  Normanij  n.  sp.     PL  V.  figs.  13-17. 

Closely  approaching  D.  tisboidesy  from  which  it  differs,  how^ 
erer,  in  die  loUowing  particulars : — The  superior  antennaB  are 
eight-jointed,  and  not  so  densely  setose,  the  proportional 
lengtbs  of  the  various  joints  being  as  follows : — -^y  -f-,  |-,  -f ,  \y 
T,  t,  f .  The  secondary  branch  of  the  lower  antennse  biarti- 
cdate,  each  joint  bearing  two  moderately  long  setse.  Lower 
foot-jaw  (gnathopod)  simply  chelate ;  the  inner  margin  of  the 
faana  fringed  witn  short  sete.  Longer  branch  of  the  first  foot 
slender,  bearing  almost  at  the  extremity  of  the  outer  margin  a 
short  ciliated  seta.  Fifth  pair  of  feet  large;  outer  branch 
sabovate,  bearing  three  long  setae  (one  at  the  apex,  one  on 
each  lateral  margin),  and  three  shorter  ones  on  the  outer  mar- 
gin between  the  apical  and  lateral  setae ;  inner  branch  very 
much  smaller,  subquadrate,  extending  only  half  the  length  of 
the  outer,  bearing  four  primary  set«,  two  of  them  lon^  and 
two  of  moderate  length,  the  interspaces  being  densely  ciliated. 

Hob.  Boker,  on  Zaminaria  saccharina ;  rare. 

Genus  Scutellidium,  Claus. 

ScuteUidium  tisboideSy  Claus.     PL  IV.  figs.  6-10. 

One  specimen,  on  the  frond  of  Laminaria  saccharina  at 
Boker. 

Genus  Alteutha,  Baird. 

1.  Alteutha  hopyroidesy  Claus. 

Oiten  taken  abundantly  in  the  surface-net,  all  round  the 
British  Islands. 

2.  Alteutha  purpurocinctay  Norman. 

A.  nupurocmeta,  Norman,  Last  Shetland  Dredging  Report 
J'^BOHitun  purpureum,  White,  Pop.  Hist  Brit  Crust. 

On  Laminaria  saccharina  at  Roker  and  CuUercoats;  fre- 
quent.   Shetland  {Rev.  A.  M.  Norman). 
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3.  Alteutha  depressay  Baird. 

This  species,  described  hj  Dr.  Baird  in  his  ^  Natural  History 
of  the  British  Entomostraca/  is  unknown  to  me,  and  appears 
not  to  have  been  recognized  by  any  other  author.  It  was 
taken  by  Dr.  Baird  in  Berwick  Bay. 

Genus  Aspidiscus,  Norman. 

Aspidiscua  faaciatusj  Norman,  Last  Shetland  Dredging 

Report,  p.  298. 

Abundant  on  the  fronds  oiLaminarta  sacchartna  at  Roker, 
Sunderland,  and  Cullercoats.    Shetland  {Rev.  A.  M.  Nomian). 


EXPLANATION  OF  THE  PLATES.. 

Plate  II. 

Fig,  1.  PteudoeyciopB  erasnremui  (male) :  animal,  seen  from  right  ride, 
X  84.  JFig.  2.  Superior  antenna  of  right  ride,  X  210.  Fig.  3. 
Superior  antenna  or  left  ride,  x  210.  Fig,  4.  Inferior  antenna, 
X  210.  Fig.  5.  MaxiUa,  X  210.  Fig.  6.  Lower  foot-jaw,  x210, 
ISg.  7.  Fifth  pair  of  feet,  X  120.  Fig.  S.  Last  abdominal  seg- 
ments and  tail,  X  84. 

Fig.  9.  Cydops  littoraUs,  superior  antenna.  X  210.  Fig.  10.  Inferior 
antenna,  X  210.  Fig.  11.  Mandible,  X  210.  Fig.  12.  Upper 
foot-jaw  (P),  X  210.  Fig.  13.  Lower  foot-jaw.  x  210.  Fig.  14. 
Abdomen  and  tail :  a,  foot  of  fifth  pair :  X  210. 

Plate  m. 

Fig.  1.  Cyclopa  ovoUb^  superior  antenna,  X  120.  Fig.  2.  Abdomen  and 
tail,  X  120. 

Fig.  3.  Cydopicera  lata,  superior  antenna,  X  210.  Fig.  4.  Inferior  an- 
tenna, X  210.  Fig.  5.  lifaxilla,  X  210.  Fig.  6.  Upper  foot- 
jaw,  X  210.  Fig.  7.  Lower  foot-iaWjX  210.  jF¥^.  8.  Abdomen 
and  tail:  a,  foot  of  fifth  pair:  x  120. 

Fig.  9.  Macrochiron  fucicckmij  nude(P),  seen  from  right  ride,  X  100. 
Fig.  10.  Upper  antenna  of  male,  X  220.  Fig.  11.  Upper  an- 
tenna of  temale,  X  220.  Fig.  12.  Lower  antenna,  x  220. 
Fig.  13.  Mandible,  X  220.  Fig.  14.  Lower  foot-jaw,  x  220. 
Fig.  15.  Foot  of  fourth  pair,  x  220.  Fig.  16.  Foot  of  fifth 
pair  (male),  X  220.  Fig.  17.  Foot  of  fifth  pair  (female),  X  220. 
Fig.  18.  Caudal  segment  and  set»,  X  220. 

Plate  IV. 

Fig,  1.  CanithocamptiiB  imua  (female) :  animal,  seen  fjrom  left  ride,  X  100. 

Fig.  2.  Superior  antenna,  X  250.     Fig,  3.  Lower  foot-jaw, 

X  250.    J^.  4.  Foot  of  first  pair,  X  250.    Fig.  5.  Foot  of  fifth 

pair,  X  260. 
Fig.  6.  SciitdUdiwn  tidnncks  (female),  upper  antenna,  X  210.    Fig.  7. 

Mandible  and  maxilla,  X  210.    Jng.  8.  Foot  of  first  pair,  x  210. 

Fig.  9.  Lower  foot-jaw,  X  210.    Fig.  10.  Foot  of  fifth  pair, 

X210. 
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Plate  V. 

Fi^,  1.  Eetimmoma  mekmieeptj  female  (P),  seen  from  right  ridoy  X  84. 
Fig.  2.  Superior  antennA,  X  210.  Fig,  3.  Lower  antenna,  X  210. 
Fia.  4.  Mandible :  a,  origin  of  palp,  X  900.  Fig.  5.  Mandible- 
palp,  X  800.  Fig.  6.  Maxilla,  x  300.  Fig.  7.  tfpper  foot-jaw, 
X  300.  Fig.  8.  Lower  foot-jaw,  X  300.  Fig.  9.  Foot  of  first 
pair,  X  210.  Fig,  10.  Posterior  abdominal  segments  and  setSB, 
X  120.  J^.  11.  Foot  of  fifth  pair,  x  210.  Fig.  12.  MaxiUazy 
appendage  (r). 

fig.  13.  Jjocigiepus  Normam,  superior  antenna,  X  210.  Fig.  14,  Lower 
foot-jaw,  X  210.  Fig.  16.  Foot  of  first  pair,  x  210.  Fig.  16. 
Secondary  branch  of  lower  antenna,  X  210.  Fig.  17.  fifth 
pairoffeety  X  210. 

Plate  VL 

Fig*  1.  LaophonteHodgOy  upper  antenna  of  female,  X  210.  Fig.  2.  Upper 
antenna  of  mcJe,  X  210.  Fig,  3.  Lower  foot-jaw,  x  210. 
Fig.  4.  Foot  of  first  pair,  x  210.  Fig,  6.  Foot  of  fourth  pair, 
X  210.  Fig.  6.  Fifth  foot  of  female,  X  250.  Fig.  7.  Mfth  foot 
of  male,  X  250.  Fig.  8.  Caudal  segment  of  female,  X  260. 
Fig.  9.  Caudal  segment  of  male,  X  210. 

Fig.  10.  Cldodes  Umicola^  female,  seen  from  above,  X  100.  Fig.  11.  Up- 
per antenna  of  female,  X  250.  Fig.  12.  Upper  antenna  of  male, 
X  250.  Fig.  13.  Lower  foot-jaw,  X  250.  Fia.  14.  Foot  of 
first  pair,  X  250.  Fig.  15.  Foot  of  fifth  pair,  female,  X  250. 
J%.  16.  Foot  of  fifth  nair,  male,  X  250.  Fig.  17.  Caudal  seg- 
ment of  fenuile,  X  250. 


n. — Further  Obaervationa  on  the  Myology  of  Sarcophilus 
ursinus.  Bj  Alexander  Macausteb,  M.B.^  Professor  of 
Zoology,  University  of  Dublin,  and  Director  of  the  Univer- 
sity MTiseum. 

In  the '  Annals '  for  March  1870  Ipublished  an  account  of 
the  dissection  of  a  young  female  Tasmanian  Devil.  Since 
that  time  three  specimens  of  this  species  have  been  brought 
^ve  to  the  Dubhn  Zoolo^cal  Gardens.  Two  of  these  still 
live,  and  are  in  an  exceedme^ly  healthy  condition :  one,  how- 
era,  did  not  survive  its  impL>nmeat  for  more!thaii'a  few 
months ;  and  I  have  had  the  opportunity  of  making  a  careful 
examination  of  its  muscles  and  of  repeating  my  former  obsei 
vatioQs. 

As  this  second  specimen  was  fresh,  a  male,  and  full-grown, 
it  was  in  far  better  condition  for  examination  than  its  prede- 
cc8M>r  in  our  dissecting-room,  which  was  a  salted  specimen. 
This  individual  was  30  inches  long,  and  his  muscles  were 
ledjplmnp,  and  strong. 

The  plalysma  myoides,  and  indeed  all  parts  of  the  panni- 
colus  camosus,  were  very  strong  and  red,  contrasting  decidedly 
^th  the  weak  undefined  conmtion  which  they  exhibited  in 
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the  former  specimen.  The  cervical  portion  of  this  muscle 
formed  a  thick  strong  sheet,  which  passed  from  the  occipital 
and  mastoid  regions  downwards  ana  forwards,  oyer  the  mova- 
ble clavicle  ana  over  the  humeral  region,  to  be  attached  to  the 
integument  in  the  vicinity  of  the  elbow.  The  dorsal  and 
abdomino^lateral  and  femoral  parts  of  the  panniculus  were 
particularljr  strong. 

The  muscles  of  mastication  were  exceedinglj  remarkable  in 
their  development.  The  masseter  was  distinctly  bilaminar, 
the  superficial  portion  being  four  times  the  size  of  the  deeper; 
the  directions  of  the  two  laminas  were  exceedingljr  oblique. 
The  temporal  was  of  enormous  size,  three  times  the  size  of  the 
external  masseter ;  the  pterygoids  were  smaller,  the  external 
being  exceedingly  feeble ;  the  internal  was  also  small.  The 
most  expressive  way  of  representing  the  enormous  size  of 
these  muscles  is  by  stating  that  the  weights  of  the  muscles 
which  elevate  the  lower  jaw  (masseters,  pterygoids,  and  tem- 
porals) were  equal  to  the  sum  of  the  weights  of  all  the  scapular 
and  brachial  muscles  (deltoids,  spinates,  biceps,  brachiales, 
triceps,  &c.),  or  to  the  entire  series  of  muscles  which  act  on 
the  snoulder-joint  (pectorals,  latissimus  dorsi,  spinati,  deltoids, 
&C.).  This  will  give  some  idea  of  the  power  with  which  these 
formidable  creatures  can  dose  their  mouths.  (However,  the 
habits  of  the  two  specimens  in  the  Zoologic^  Oardens  do  not 
seem  to  indicate  the  great  degree  of  ferocity  for  which  the 
species  has  got  credit) 

The  trapezius  arose  from  only  four  dorsal  spines  (in  my 
other  specimen  it  extended  to  seven) ;  the  clavicular  portion 
was  distinctly  attached  to  the  outer  third  of  the  clavicle.  The 
central  portion  of  the  cervical  and  upper  part  of  the  muscle 
was  directly  continuous  with  the  acromial  (not  the  clavicular) 
deltoid ;  and,  gliding  over  the  shoulder,  this  portion  was  in- 
serted into  the  lowest  part  of  the  deltoidal  crest. 

The  latissimus  dorsi  was  attached  to  the  lowest  five  dorsal 
spines,  and  to  the  spines  of  three  lumbar  vertebrse,  and  only 
to  the  tip  of  the  last  rib :  I  was  able  to  separate  it  clearly 
from  the  pectoralis  quartus  (from  which  it  was  not  easily 
distinguished  in  the  last  specimen) ;  its  tendon  of  insertion 
was  rather  below  that  of  the  teres  major. 

Bhomboideus  major  was  only  attached  to  three  dorsal  spines. 
The  serratus  magnus  arose  from  the  seven  upper  ribs  and  the 
four  lower  cervical  transverse  processes ;  a  detached  slip  arose 
from  the  second  and  third  cervical  transverse  processes,  and 
represented  a  levator  scapuke. 

The  cleido-mastoid  was  small  and  separate,  one  third  the 
size  of  the  stemo-mastoid. 
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There  were  two  trachelo-acromiales  moscles,  as  in  the 
otter,  one  from  the  transverse  process  of  the  atlas  to  the  outer 
half  of  the  scapnlar  spine;  tne  other  arose  from  the  same 
process  fnrtker  back,  and  was  inserted  into  the  posterior 
third  of  the  scapnlar  spine.  In  the  former  specimen  I  missed 
thejposterior  portion  of  this  muscle. 

llie  supraspinatus  is  double  the  size  of  the  infraspinatus, 
and  equal  to  the  subscapularis.  There  is  a  distinct  small 
teres  iounor ;  I  could  not  separate  it  in  my  former  specimen. 
The  sabclavius  was  not  only  attached  to  the  clavicle,  but  also 
extended  boieath  that  bone  to  the  spine  of  the  scapula. 

The  deltoid  consisted  of  three  parts : — ^a  clavicular,  from  the 
outer  half  of  the  clavicle  (this  I  before  thought  was  acromial) ; 
an  acromial,  continuous  with  the  trapezius ;  and  a  scapular, 
from  the  metacromion  and  anterior  half  of  the  scapular  spine. 

The  pectoralis  quartus  was  a  strap-like  band  from  the  linea 
alha  of  tbe  abdomen  (extending;  upwards  for  *2  of  an  inch 
from  a  point  *25  above  the  umbmcus) ;  its  insertion  is  above 
^itaX,  of  llie  pectoralis  minor. 

The  two  tendons  of  the  biceps  were  very  closely  tied  toge- 
Aer,  and  the  main  bodj  of  the  muscle  was  radial  m  its  inser- 
tion ;  yet  there  was  a  very  slender  ulnar  slip.  The  biceps  was 
twice  the  size  of  the  brachialis  ('32  oz. :  '16  oz.).  The  extensor 
mass  was  very  much  in  excess  of  the  flexors  (1*67  oz. :  0*48  oz.). 
The  anconsBUS  extemus  was  inseparable  from  the  triceps,  but 
the  anconssus  intemus  was  very  distinct.  The  pahnaris  was 
as  described  in  my  former  paper. 

A  careful  dissection  satisfied  me  that  the  slip  which  I  had 
before  taken  as  a  supinator  longus  was  really  only  a  slip  of 
the  panniculus  camosus — as  it  had  no  bony  attachment,  but 
was  directly  continuous  with  the  continued,  slip  of  the  pla- 
tjsma :  the  only  supinator  is  the  short  one,  which  nearly  equals 
in  Weight  the  pronator  quadratus.  The  extensor  secundus 
diritorum  was  only  attached  to  the  fourth  and  fifth  digits ; 
and  the  former  di^t  had  two  tendons  supplying  it  (in  my 
former  specimen  Inere  were  four  tendons — two  to  the  fifth, 
one  to  tne  third,  and  one  to  the  fourth).  A  seijarate  slip 
(nharis  quinti)  existed,  which  arose  with  the  extensor  carpi 
nlnaiis.  and,  passing  in  the  groove  in  the  annular  ligament 
with  the  extensor  minimi  digiti,  is  inserted  into  the  base  of 
the  fifth  metacarpal  bone. 

The  t»oas  magnTis  and  the  iHacus  are  easUy  separated  from 
each  other ;  these,  taken  together,  are  four  times  the  size  of 
the  psoas  parvus.  The  pectineus  was  not  double,  as  it  was 
in  the  former  specimen.  The  upper  slip  of  the  obturator  ex- 
temus was  semidetached  from  the  rest  of  the  muscle. 

2* 
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The  quadratus  femoris  waa  very  remarkable,  arismg  fix)m 
the  transverse  process  of  the  first  caudal  vertebra,  from  the 
taber  ischii,  ana  a  tendinous  band  which  passed  from  the  one 
to  the  other.  Gluteus  minimus  was  easily  separable  from  the 
medius.  A  very  thin  slip  represented  the  obturator  intemus. 
Tensor  vaginse  femoris  is  separate  and  thin.  Sartorius  is  ex- 
ceedingly feeble.  The  biceps  flexor  cruris  arises  only  &om 
the  tuber  ischii  and  two  caudal  vertebrae. 

The  "  bicipiti  accessorius  "  was  quite  distinct  at  its  origin, 
but  joined  at  its  insertion  to  the  semitendinosus — ^which  muscle 
was  thus  tricipital,  having  one  head  caudal  overlapmng  the 
biceps,  one  ischiatic,  and,  thirdly,  this  accessorius.  The  two 
other  heads  are  similar  to  those  which  exist  for  the  same  muscle 
in  Castor  jSher^  Atheruraj  and  the  Otter.  There  is  a  middle 
head  of  the  gastrocnemius,  which  joins  the  external. 

The  peronni  and  tibial  muscles  were  exactly  similar  to  those 
in  my  former  specimen.  The  foot-muscles  were  as  follows  : — 
Abductor  ossis  metatarsi  minimi  digiti,  &om  the  os  calcis  to 
the  spur  of  the  fifth  metatarsal ;  abductor  minimi  digiti,  a 
supemcial  muscle,  with  a  short  triangular  belly  and  a  long 
tendon,  which  arises  from  the  external  annular  Ugament  over 
the  peronaei  tendons,  and  is  inserted  into  the  fascia  over  the 
flexor  tendon  of  the  little  toe. 

The  lumbricales  were  six  in  number— one  to  the  inner  and 
one  to  the  outer  side  of  the  outer  toe,  a  similar  pair  for  the 
fourth  toe.  a  single  internal  muscle  for  the  third  and  one  for 
the  secona  toes. 

The  rudimental  hallux  has  two  muscles — ^a  flexor  brevis, 
which  extends  from  the  scaphoid  bone  to  the  first  phalanx, 
and  an  exceedingly  fine  triangular  and  superficial  adductor, 
which  arises  superficial  to  the  palmar  interosseous  muscle  for 
the  index  toe,  and  is  inserted  into  the  inner  side  of  the  first 
phalanx  of  tne  hallux. 

The  interossei  were  three  plantar  and  four  dorsal,  the  former 
being  (1)  adductor  indicis,  (2)  adductor  quarti  digiti,  (3)  ad- 
ductor quinti  digiti ;  the  latter  were  (1)  abductor  indicis, 
(2)  adductor  tertii  digiti,  (3)  abductor  tertii,  and  (4)  abductor 
quarti  digiti. 

The  only  other  points  worthy  of  note  were  the  extension  of 
the  scalenus  posticus  to  the  upper  four  ribs,  of  the  external 
oblique  to  the  ten  lowermost,  the  absence  ol  ilio-costal  fibres 
in  the  quadratus  lumborum,  an  enormous  triangularis  stemi, 
A  two-bellied  depressor  of  the  mandible,  whose  anterior  por- 
tion is  connectea  to  and  parallel  with  the  genio-hyoid,  with 
which  it  agrees  in  function. 
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III. — The  Origin  of  the  Vertebrate  Skeleton, 
By  Habry  G.  Seeley,  St.  John's  College,  Cambridge. 

[Continued  from  yoL  ix.  p.  280.] 

§  3.  The  Physics  of  the  Skeleton. 

The  next  step  after  a  study  of  growth  is  to  observe  in  what 
directions  growth  nsoallj  occurs ;  then  we  may  discover  the 
foices  whicn  accumulate  the  energy  that  results  in  such  growth. 
All  animals  of  the  kinds  named  Vertebrata  have  their  internal 
bones  arranged  in  a  way  which  in  many  respects  is  the  same 
for  them  all — ^a  great  antero-posterior  extension;  and  this 
arrangement  is  named  the  skeleton.  But  when  animals  are 
contrasted  with  each  other,  they  manifest  differences  in  the 
degree  of  growth,  and  in  the  presence  or  absence  of  some  of 
their  bones ;  and  these  peculiarities,  being  persistent  through 
an  immense  number  of  variously  modified  individuals,  ^ve  to 
the  skeleton  a  number  of  different  plans,  which  admit  of  being 
defined.  And  out  of  these  considerations  arise  the  greatpro- 
blems  affecting  all  bones,  which  will  here  be  stated.  They 
are: — ^What  is  the  skeleton,  and  why  has  it  an  existence  as  a 
skeleton  ?  and  what  are  the  plans  of  growth  of  the  skeleton 
among  vertebrate  animals,  ana  why  do  those  plans  exist? 

Here,  then,  the  skeletoi\  first  appears  as  an  accomplished 
fact,  without  visible  genesis  beyond  such  as  may  be  traced  in 
each  individual,  where  changes  are  observed  to  occur  in  the 
bones  after  an  animal  has  left  the  egg  or  the  uterus,  which 
are  in  sequence  from  their  first  formation  to  completed  growth. 

By  the  skeleton,  I  understand  in  the  foregoing  passage  the 
vertebrate  skeleton  only ;  and  I  wish,  for  convenience,  to  keep 
the  idea  of  the  vertebrate  skeleton  distinct  from  other  impor* 
tant  osseous  machinery  of  vertebrates,  which  is  better  named 
the  appendicular  bones,  the  dermal  bones,  and  the  respiratory 
bones.  The  reason  for  this  distinction  is  that  the  nature  of 
their  relation  to  the  axial  skeleton  must  first  be  demonstrated 
before  it  can  be  reasoned  upon.  The  vertebrate  skeleton,, 
moreover,  is  the  only  one  which  is  well  developed  in  every 
vertebrate  animal,  the  other  bones  being  variable  and  giving 
characters  to  the  plans  of  the  subordinate  sections.  Thus  the 
Vertebrata  admit  of  being  defined  as  those  animals  in  which 
the  elongated  central  nervous  system  is  sheathed  posteriorly 
by  a  sequence  of  osseous  rings,  and  anteriorly  bv  a  bony  box — 
the  rings  being  the  vertebrae  protecting  the  spinal  cord,  while 
the  box  is  the  skidl  covering  the  bram.  Tliis  definition  in- 
cludes all  the  animals  classed  by  zoologists  as  Vertebrata,  ex- 
oq)ting  the  lancelet  {Amphioxus)^  which,  for  reasons  given  in 
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the  chapter  on  classificatioiiy  must  be  regarded  as  forming  a 
group  of  equal  zoological  value  with  the  Vertebrata. 

The  division  of  the  nervous  system  and  of  the  skeleton  into 
a  long  posterior  part  and  a  wide  anterior  part  is  the  essential 
vertebrate  character.  And  if  we  are  to  understand  what  cha- 
racters are  essential^  and  why  they  undergo  change,  an  attempt 
must  be  made  to  state  clearlv  what  they  are,  and  why  they 
exist.  It  will  be  sufficient,  with  regard  to  the  spinal  column, 
to  know  that  it  is  a  central,  somewhat  cylindrical  mass,  ex- 
tending the  length  of  the  vertebral  column  generaUy,  giving 
<^  at  mtervals  pairs  of  nerves,  and  tapering  towards  the  tail. 
While  the  brain  is  posteriorly  continuous  with  the  spinal  cord, 
it  is  much  larger,  and  consists  of  parts  which  are  sometimcB 
arranged  one  before  the  other,  and  sometimes  one  over  the 
other ;  it  usually  gives  off  nerves  to  the  eyes,  the  ears,  the 
nose.  &c. 

Tne  vertebne  have  a  common  basis,  on  which  the  neural 
column  rests,  and  which  is  a  subcylindrical  column,  called  the 
notochord.  When  segmented  and  ossified,  it  forms  the  part 
of  each  vertebra  named  the  centrum ;  and  this  centrum  givea 
attachment  to  a  pair  of  bones  which  arch  over  the  spinal  cord 
and  are  separated  from  others  by  the  intervertebral  nerves ; 
they  may  become  inseparablv  united  to  the  centrum  or  always 
remain  distinct.  The  skull  is  m^de  by  a  number  of  small 
bones  which  suturally  unite,  or  simply  overlap  each  other,  so 
as  to  enclose  the  brain,  which  case  usually  may  be  separated 
vertically  down  the  sutiu'es  into  three  more  or  less  well-defined 
segments,  each  consisting  of  a  bone  at  the  base,  a  bone  on 
each  side  for  the  sides  of  tne  arch,  and  one  or  two  bones  above 
vaulting  it  over.  A  necessary  and  separate  part  of  the  skull 
is  comprised  generally  under  the  terms  upper  and  lower  jaws. 

Now  we  have  to  mquire  why  these  parts  exist — ^in  other 
words,  how  they  come  to  grow.  And  all  growth  has  been 
seen  to  be  organic  dialysis,  which  takes  place  under  liie  in- 
fluence of  alternating  pressure  and  tension  and  rest.  How^ 
then,  does  this  law  apply  to  the  formation  of  the  vertebrate 
skeleton,  and  account  for  the  formaticxi  of  bones  so  deeply 
seated  and  well  protected,  and  for  the  formation  and  com- 
plexity of  brains  and  crania?    I  will  endeavour  to  explain. 

All  vertebrate  animals  are  locomotive,  and  all  fish  and  all 
immature  Amphibia  live  in  water.  These  animals  progress 
backward,  though  we  usually  name  the  motion  forward ;  that 
is,  each  uses  its  tail  to  obtain  a  leverage  by  which  it  retreats, 
the  anunal's  head  necessarily  goiag  where  the  tail  sends  it. 
It  is-  therefore  evident  that  the  head,  in  piercing  the  water, 
experiences  some  pressure  alternating  with  rest,  while  the 
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bodj  ez{)erience8  a  serpentine  motion  originated  by  the  tail 
and  passing  forward.  To  understand  clearly  the  effects  npon 
the  animal  of  this  moyement,  it  will  be  useful  to  study  it  ex- 
penmentallj.  Ifl  then,  I  take  an  ordinary  long  bolster,  which 
m  its  cylindrical  form  will  represent  a  fish,  and  hold  firmly 
one  extremity  of  it  (which  for  conyenience  I  suppose  to  be  its 
tail),  and  then  imitate  the  moyement  of  the  &n  by  moying 
the  tail  powerfully  from  side  to  side,  it  will  be  seen  that  the 
moyement  propels  the  feathers  towards  the  free  end  of  the 
bolster ;  that  is,  by  granting  the  bolster  a  tail,  I  haye  elabo- 
rated for  it  a  head  also.  Now  to  apply  this  principle  to  the  fish. 
Instead  of  the  force  furnished  by  my  hands,  there  are  enor- 
mous muscles  extending  down  the  body ;  instead  of  the  bed- 
ticking  for  an  outer  enyelope,  there  is  a  yertebral  column : 
and  finally,  instead  of  feathers  inside  of  it,  there  is  the  central 
nenrons  system,  which,  in  the  young  state  at  least,  is  centrally 
fluid.  Now,  if  the  tail  is  set  moying  as  it  is  seen  to  moye  in 
a  fish  out  of  water,  the  powerfdl  pressure  behind  will  compress 
the  light  semifluid  substance  of  the  spinal  cord  and  force  it  to 
moye  forward,  and  this  moyement  is  maintained  during  the 
life  of  the  indiyidual ;  it  will  also  by  the  tension  increase  the 
lengdi  of  the  spinal  matter  relatiyely  to  the  osseous  sheath. 
The  mechanical  efiect,  then,  of  motion  originated  by  the  tail 
is  an  immense  amount  of  leyerage  applied  at  eyeiy  point  of 
the  curye  of  the  bodyj  which  ineyitably  acts  upon  the  con- 
tents of  the  spinal  tube  in  compressing  and  forcing  the  sub- 
stance forward.  It  also  must  act,  as  all  tension  and  pressure 
haye  been  seen  to  act,  in  stimulating  the  growth  of  the  spinal 
cord. 

Thus  there  is  a  persistent  influence  eyer  tending  to  elongate 
the  spinal  column.  As  it  was  seen  that  there  is  an  actual 
forcing  cf  the  spinal  cord  forward,  so  this  growth  will  tend  in 
the  same  way.  But  I  haye  already  pointed  out  how  soon  the 
indiyidual  power  to  be  modified  in  form  comes  to  an  end^ 
although  the  forces  capable  of  modifying  the  organism  con- 
tinue to  act, — and  that  thus  the  energy  of  life  is  not  lost,  but 
becomes  potential  for  a  time  in  the  parent,  and  can  only  be 
manifested  kinetically  when  a  bud  or  oyum  which  has  in  it  a 
capacity  for  mobility  which  the  parent  had  not,  is  thrown  off 
from  the  organism ;  and  then,  under  the  name  of  a  yariety, 
we  see  manifested  the  potential  actiyity  of  the  parent  which 
its  organization  had  preyiously  compelled  to  remain  as  poten- 
tiai  actiyity.  So  that  we  cannot  expect  to  find  these  forces 
producing  large  yisible  effects  under  our  eyes  in  one  indiyi- 
doal.  But  we  must  expect  that  in  a  succession  of  indiyiduals, 
each  of  which  remains  for  a  certain  period  capable  of  modifi- 
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cation,  the  force  which  is  potential  and  persistent,  and  in  each 
indiyidual  is  renewed,  will,  as  the  opportunities  for  it  to  take 
the  kinetic  form  successively  arrive,  be  manifested  as  fully  as 
it  woTild  originaUy  have  been  in  one  individual  if  the  organic 
machinery  had  been  capable  of  maintaining  the  nutrition  ne- 
cessary to  elaborate  growth.  I  shall  thus  be  justified  in 
reasoning  about  the  species  as  though  it  were  an  individual, 
and  to  conclude  that  the  force  which  has  been  shown,  both 
theoretically  and  experimentally,  to  be  competent  to  produce 
an  elongation  of  the  spinal  cord  toward  the  part  called  the 
head,  actually  does  proauce  the  efiects  which  it  ought  to  pro- 
duce. And  the  way  in  which  this  is  done  depends  upon  the 
means  to  do  it :  first,  the  forcing  of  the  nutritive  fluid  forward 
necessarily  produces  an  enlargement  of  the  nervous  system  at 
the  antenor  end ;  and,  secondly,  the  growth  forward  of  the 
nervous  system  must  cause  a  pressure  which  will  stimulate 
special  growth  in  that  region:  and  the  parts  of  the  brain 
which  were  originally  arrangea  one  before  each  other  may 
come  to  be  forced  one  over  die  other  by  growth  forward  of  the 
neural  tissue  pressing  into  tiie  brain-case. 

And  when  a  brain  is  examined,  in  it  are  found  large  cavi- 
ties called  ventricles,  which  are  the  receptacles  of  fluid,  such 
as  we  might  theoretically  expect.  And  when  the  brams  of 
the  lower  Vertebrata  are  compared  with  those  of  the  higher 
Vertebrata,  there  will  be  remarked  a  gradual  increase,  as  we 
ascend  in  organization,  in  the  size  of  the  cerebral  lobes,  which 
first  push  the  optic  lobes  on  each  side  so  that  the  cerebrum 
abuts  against  the  cerebellum,  and  finally  overrides  it.  There- 
fore it  must  be  anticipated  that  the  longer  the  time  for  which 
a  vertebrate  type  of  animal  has  persisted  upon  the  earth's 
surface,  the  higher  will  be  its  nervous  organization;  and 
hence  that  extinct  animals  which  seem  to  be  the  direct  repre- 
sentatives, so  far  as  their  bones  go,  of  existing  animals,  will, 
so  far  as  they  approach  nearer  to  the  common  vertebrate 
plan,  have  had  a  lower  grade  of  vital  organs.  Having  seen 
that  the  movement  of  the  body  would  be  competent,  by 
governing  the  direction  of  growth  and  the  distnbution  of 
nutriment,  to  generate  the  brain  from  a  pre-existing  spinal 
cord,  it  is  probable  that  the  nerves  are  in  the  same  way 
affluents  to  and  sustainers  of  the  spinal  column,  and  that  their 
presence  preserves  its  division  into  segments. 

Having  advanced  this  hypothesis  of  the  vertebrate  plan  of 
the  central  neural  system,  we  will  endeavour  to  see  how  the 
nerve-matter  becomes  coated  with  the  investing  skeleton. 
And  to  do  this,  it  will  be  requisite  to  consider  the  entire  bodj 
as  a  machine  capable  of  manifesting  the  forces  of  pressure  and 
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teDflion,  and  to  examine  how  the  part  of  the  body  under  con- 
sideration can  be  affected  bj  these  forces. 

It  is  dne  to  Mr.  Herbert  Spencer  to  state  that  he  has 
endeayonred  to  grapple  with  this  question ;  but^  although  he 
appreciated  folly  the  simple  mechaaical  conditions  of  the 
probl^n,  he  seems  to  me  to  have  failed  to  solve  it.  His  argu- 
ment is  that  when  pressure  is  manifested  on  alternate  sides  of 
a  rod,  there  will  be  a  neutral  axis  within  it  which  only  expe- 
riences small  compressions,  and  external  to  that  an  investing 
region,  where  pressure  and  tension  alternate.  He  then  tries 
to  apply  that  principle  to  a  fish.  The  principle  would  be 
perfec^y  applicable  to  a  long  bone,  and  would  account  for  its 
bemg  hollow  or  less  dense  internally ;  but  it  is  not  applicable 
to  a  fish,  because  there  is  nothing  to  correspond  to  the  noUow- 
ness  of  a  bone  in  the  middle  line  of  the  animal ;  and,  on  the 
contrary,  the  region  which  should  be  the  unossified  neutral 
axis  is  the  ossified  neural  skeleton — a  condition  exactly  the 
reverse  of  what  it  should  be  were  Mr.  Spencer's  hypothesis 
true.  Mr.  Spencer's  error  consists  in  not  recognizing  that  the 
muscles  of  the  body  are,  in  regard  to  the  production  of  the 
neural  skeleton,  precisely  what  the  weight  is  which  bends  a 
revolving  flexible  rod — the  power  which  produces  a  neutral 
axis,  and  which  also  produces  the  pressure  and  tension  in 
which  we  have  seen  that  ossifications  arise*. 

In  seeking  to  explain  this  formation  of  an  osseous  skele- 
ton, instead  of  taking  an  abstract,  impossible  archetype  to 
reason  from,  my  argument  may  be  clearer  if  we  examine 
the  conditions  of  the  problem  as  presented  in  some  animal. 
Having  the  choice  oi  animals,  among  which  a  Chelonian 
would  be  the  least  suitable,  the  most  difficult  skeleton  to  un- 
derstand, I  select  a  whiting.  The  fish  manifests  locomotive 
energy ;  and  to  find  the  source  of  this  mechanical  power,  I 
skin  her.  The  skin  requires  to  be  dissected  off,  on  account  of 
its  close  union  with  the  constituent  fibres  of  the  muscles ;  and 
m  some  parts  of  the  body  there  are  attached  to  it  special 
skin-muscles  in  addition.  The  skin  removed,  there  is  seen  an 
enormous  development  of  muscles,  which  are  arranged  in  a 
veiy  marked  way.  Fibres  extend  from  the  skin  obliquely 
inward  toward  the  skeleton;  and  these  fibres  are  grouped  into 
oblianely  placed  muscles,  which  are  arranged  along  the  animal 
parallel  to  each  other,  so  as  to  make  large  strips  of  similar 
musdes,  which  reach  from  tail  to  head.  In  the  tail  of  the 
whiting  there  are  four  of  these  strips  on  each  side ;  and  the 
constituent  muscles  are  so  arranged  that  the  obliquity  of  the 

*  Principles  of  Biology,  vol.  ii.  p.  106. 
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four  Beries  makes  a  W-like  outline  when  traced  externally 
from  the  dorsal  to  the  ventral  surface^  the  upper  part  of  the  W 
beine:  towards  the  animal's  head.  Here.  then,  is  an  immense 
musfukr  power,  80  ^ranged  aa  to  act  in' manf  directions. 

Removmg  the  whole  of  the  muscles,  we  expose  the  Terte- 
brate  skeleton  beneath  them,  and  fina  that  each  transyerse 
muscular  segment  corresponos  with  a  transverse  osseous  seg- 
ment ;  and  mat  the  direction  of  the  muscles  of  the  two  middle 
strips  of  the  W  coincides  with  the  direction  of  the  dorsal  and 
abdominal  processes  of  the  vertebrsB,  and  with  the  nerves. 
These  midole  muscular  strips'  are  large  compared  with  the 
superior  and  inferior  strips ;  and  in  transverse  section  each 
often  shows,  by  the  method  of  overlapping,  an  approach  to  a 
concentric  arrangement  of  .the  constituent  muscles  in  the  re- 

F*on  of  the  taiL  The  forces  represented  hj  these  muscles  are, 
believe,  precisely  such  in  their  distribution  and  combination 
as  theoretically  might  have  been  anticipated.  But.  before 
considering  the  effects  of  their  action,  it  is  to  be  remarked  that 
the  discovery  of  a  notochord  among  the  Tunicata  lends  strong 
probability  to  the  supposition  that  the  notochord,  which  ex- 
tends beneath  the  neural  chord,  is  not  a  product,  but  one  of 
the  original  foundations,  of  the  vertebrate  plan.  But,  granting 
a  notochord,  it  is  impossible,  without  a  stretch  of  imagination, 
under  which  the  reason  ^ves  way,  to  assume  the  existence  of 
a  mass  of  muscle  like  that  which  makes  the  great  bulk  of  a 
fish,  and  then  try  to  account  for  its  segmented  condition,  as 
Mr.  Herbert  Spencer  does,  by  lateral  breaking  strains.  In 
nature,  so  far  as  I  am  aware,  no  such  phenomenon  exists. 
And  it  seems  to  me  as  gratuitous  to  assume  the  existence  of 
the  muscles,  in  order  to  have  them  subsequently  segmented 
by  these  imaginary  lateral  strains,  produced  without  any  force 
to  produce  them,  as  it  is  to  suppose  that  the  foundation  of  the 
vertebral  column  is  laid  by  breaking  strains  segmenting  the 
notochord.  Before  such  views  can  claim  to  be  considered  in 
science,  their  author  is  bound  to  show  that  an  animal  is  acted 
upon  by  lateral  forces  external  to  itself,  and  that  an  effect  of 
such  strains  would  be  to  cause  the  muscular  tissues  to  snap 
into  little  short  muscles,  and  that  such  strains  continued  would 
eventually  pass  through  the  whole  of  the  animal  except  its 
skin  and  viscera !  In  the  chapter  on  growth,  we  have  seen 
that  the  consequences  of  strains  would  be,  not  a  weakening, 
but  a  strengthening  of  the  tissues. 

In  the  axial  part  of  a  fish,  a  serpent,  or  indeed  in  any  ani* 
mal,  the  successive  segments,  both  of  bone  and  muscle,  are 
exceedingly  similar  to  each  otner.  Almost  at  all  parts  oi  the 
trunk  two  adjacent  vertebrse  can  only  be  distinguished  from 
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each  other  hy  doee  oompariflon^  if  th^  are  in  the  same  divi- 
sion of  the  bodj.  And  there  being  this  sequence,  the  form  of 
parts  only  changing  with  the  changed  fanction  of  different 
regions  of  the  body,  it  will  be  legitimate  reasoning,  if  we  can 
discover  a  law  capable  of  accounting  for  a  primitive  initial 
segment,  to  conclude  that  the  continuous  operation  of  that  law 
would  eventually  segment  the  entire  animal,  if  an  animal 
capable  of  being  encased  in  a  segmented  covering  already 
existed. 

According  to  the  laws  of  ^wth,  we  find  that  differentiation 
of  parts  is  due  to  the  kinetic  energy  of  the  individual  or  to 
the  potential  energy  of  its  organization — and  that  no  organic 
energy  is  lost,  but  becomes  accumulated  in  the  individual  lon^ 
after  the  mobility  of  the  parts  ceases,  and  then  is  transmitted 
with  and  added  to  the  common  stock  of  energy  to  be  inherited. 
If  this  inherited  energy  is  such  that  it  is  capable  of  being 
manifested  within  the  mobile  period  of  life,  then  it  will  stamp 
its  characteristic  marks  upon  the  organism.  But  if  it  is  too 
general  to  be  manifested  during  that  period,  it  takes  a  poten-* 
tial  form,  and  may  even  remain  latent  for  several  generations 
and  accumulate,  and  then,  instead  of  being  developed  kineti- 
cally  in  the  individual,  it  at  an  early  perioa  is  merged  in  the 
common  stock,  and  appears  kineticauy  in  the  organization, 
and  potentially  in  the  mdividual,  as  a  new  part. 

Thus  in  Ophidians,  which  exert  continually  an  int^MC 
muscular  force  upon  eveiy  joint  of  the  vertebnu  column,  we 
find  that  the  kinetic  energy  is  manifested  in  giving  to  the* 
bones  gieat  densitjr,  sharpness  of  definition,  and  perfect  ossifi- 
cation,  but  never  in  the  partial  formation  of  a  ^wth  like 
an  epiphysis,  between  vertebrs.  Yet,  if  the  views  which 
I  urge  are  true  views,  there  should  be  some  result,  in  in- 
creased ossification,  of  all  this  muscular  power;  and  the 
result  is  found  in  the  nimierical  increase  of  the  vertebrse,  so 
that  in  Ophidians  they  sometimes  number  400  or  500.  But 
this  increase  is  potential,  and  takes  place  at  so  early  a  period 
that  the  newly  added  se^ent  (vertebrsB,  muscles,  nerves,  &c.) 
is  developed  equally  with  the  others.  If  the  increase  takes 
place  in  the  thoracic  re^on,  it  necessarily  elongates  the  viscera ; 
if  the  tail  is  lengthened,  by  comparison  the  body  appears  to  be 
shortened. 

K  we  take  another  type,  that  of  the  Anurous  Amphibia^ 
which  do  not  display  muscular  power  by  wrigglings  which 
press  and  pull  the  vertebrae,  as  among  serpents,  but  progress 
Dy  leaping,  and  keep  the  body  removed  from  tne  ^ound,  ex- 
cept at  the  caudal  style,  the  power,  both  kinetic  and  potential, 
acts  chiefly  on  the*  limbs — ^kinetically  in  the  elongation  and 
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hoUowness  of  the  limb-bones,  the  ilia,  &c.,  potentially  (per- 
haps) in  the  formation  of  investing  epiphyses  at  their  ends — 
but  in  scarcely  an  appreciable  way  upon  the  vertebrsB  in  either 
form,  since  tney  remain  both  very  few  in  number  and  short 

It  cannot  be  necessary  to  multiply  these  illustrations:  for 
the  same  law  may  be  traced  in  every  osseous  structure.  "Wnere 
an  animal  uses  any  part  of  the  body,  the  part  grows  long, 
either  kineticaUy  by  lengthening  the  individual  parts,  or 
potentially  by  increasing  their  number. 

If,  now,  we  generalize  these  facts  in  relation  to  the  vertebral 
colunm,  the  result  is,  that  since  the  potential  epiphyses  multi- 
tiply  indefinitely  and  elongate  the  body,  so  there  must  have 
been  a  period  when  the  body  was  short  and  when  the  seg- 
ments were  very  few — and  that  the  elongation  of  the  body 
proceeds  gradually,  and,  except  in  the  caudal  region,  is  likely 
to  be  arrested  by  the  development  of  limbs. 

It  were  simplest  to  assume,  if  there  had  been  pounds  for 
doing  so,  a  single  vertebra  as  the  basis  from  which  the  body 
was  formed :  but  the  existence  of  a  notochord  among  tunica- 
ries, and  tne  vast  gap  between  Amphioxus  and  ordinary 
vertebrates,  does  not  warrant  such  an  assumption ;  nor  does  it 
indeed  enter  practically  into  my  theory  of  a  vertebrate.  How- 
ever, if  we  assume  an  animal  with  the  viscera  of  a  fish,  with 
a  notochord,  and  with  terminal  muscles  capable  of  moving  the 
tail,  then  the  consequence  of  that  arrangement  would  be  the 
formation  of  a  terminal  segment,  not  by  breaking  a  piece  off 
*the  notochord,  but  by  the  muscular  action  increasing  the 
density  of  the  terminal  portion,  and  this  organic  dialysis  even- 
tually giving  it  a  structure  by  which  it  is  chemically  separated 
from  the  other  parts.  The  direction  of  the  mechanical  strain 
becomes  the  direction  of  greatest  density,  and  determines  the 
directions  in  which  the  osseous  matter  is  deposited  and  the 
shapes  which  it  assumes. 

Then,  just  as  the  inherited  ener^  of  many  individuals  at 
last  became  a  force  sufficient  to  di%rentiate  the  first  osseous 
caudal  segment,  so  the  continuous  operation  of  the  same  mus- 
cles goes  on  accumulating  energy  for  which  there  can  be  no 
outlet  in  the  adult  organization,  and  the  energy  takes  the 
potential  form.  It  has,  in  fact,  become  so  powerful  that,  in- 
stead of  displaying  itself  only  in  maturity,  it  begins  to  act 
upon  the  immature  animal  at  as  early  a  time  as  the  other  and 
ordinary  laws  of  its  growth,  and  in  this  way  gives  expression 
to  itself,  differentiatmg  a  new  segment  similar  to  tne  pre- 
existing segment — a  potential  epiphysis,  which,  growing  con- 
tinuously with  the  original  segment,  can  afterwards  scarcely 
be  distinguished  from  it.     Thus  the  tail  comes  to  have  two 
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segments ;  and  so  the  process  most  go  on,  the  vertebras  in- 
creasing in  number  ana  extending  fcurther  towards  the  head, 
till  the  basis  of  a  vertebral  column  is  elaborated.  So  far  as  I 
am  aware,  this  hypothesis  is  in  accord  with  the  sum  of  the 
facts,  and  gives  an  explanation  of  their  relation  to  each  other. 
And  not  only  does  it  account  for  the  original  existence  of  a 
vertebral  column,  but  for  its  subsecjuent  modifications,  and  for 
the  repetition  of  the  successive  simdar  soft  parts  (muscles  and 
nerves)  which  are  correlated  with  the  bones. 

But  so  far  we  only  account  for  the  centrum  of  a  vertebra. 
In  our  usual  conception  of  it,  especially,  as  seen  in  the  fish's 
tail,  it  includes  an  arch  on  the  aorsal  part,  called  the  neural 
arch,  which  covers  the  neural  column,  and  a  similar  arch  on 
the  ventral  side,  called  the  haemal  arch,  which  covers  a  blood- 
vessel. In  dissecting  a  fish,  the  muscles  in  the  tail  of  the 
dorsal  and  haemal  sides  of  the  animal  are  seen  to  be  as  like 
each  other  as  are  the  neural  and  haemal  arches ;  so  that  it  wilt 
be  in  accord  with  the  mechanical  basis  on  which  this  investi- 
gation started  to  conclude  that  in  both  cases  a  like  force  has 
produced  a  like  result. 

But  how?    If  we  grant  the  difierentiation  of  an  initial 
caudal  segment  of  the  notochord  by  muscular  power,  then  as 
those  lateral  muscles  of  the  tail,  acting  obliquely,  enlarge, 
they  would,  with  increasing  force,  become  competent  to  set  up 
a  separate  ossification  upon  the  notochord  at  each  of  the  mar- 
gins of  their  over^wth.    And  these  points,  it  is  to  be  re- 
marked, coincide  with  the  points  of  origm  from  the  centrum* 
of  the  lateral  parts  of  the  two  arches.    When  once  these 
kinetic  epiphyses  are  brought  into  existence,  the  lateral  mus- 
cular attachment  would  ensure  their  growth,  and  the  dorsal 
and  ventral  muscles  would  as  surely  draw  them  towards  each 
other  above  and  below.    Thus  the  fundamental  plan  of  the 
tail  of  a  fish  in  its  soft  parts  suppHes  the  machinery  necessary 
to  elaborate  the  hard  parts ;  and  from  their  less  bulk  and  the 
greater  relative  power  brought  to  bear  upon  them,  it  would 
seem  not  improbable  that  the  neural  and  haemal  arches  should 
be  ossified  at  an  earlier  period  in  the  history  of  the  organiza^ 
tion  than  the  centrum.    And  this  muscular  power  would  be 
competent,  if  the  arohes  long  remained  separate  from  the  cen- 
trum, to  draw  them  towards  each  other,  so  that  the  dorsal  part 
of  every  neural  arch  would  abut  against  the  dorsal  part  of  the 
arch  next  behind  it.    Thus  there  will  come  to  be  formed  in- 
terlocking facets  between  the  arches,  of  which  the  anterior 
will  look  upward  while  the  posterior  will  look  downward :  in 
most  animals  the  neural  arches  actually  have  such  facets, 
which  arc  known  as  anterior  and  posterior  zygapophyses. 
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In  the  median  lateral  line  between  the  great  lateral  mnacles 
slight  transverse  processes  are  sometimes  developed:  and  these 
may  be  upon  the  centrum,  or  upon  the  neural  arcn,  or  upon 
the  hnmal  arch,  according  to  the  arrangement  of  the  muscles. 
But  the  point  is  one  of  detail,  and  not  a  fundamental  part  of 
the  verteorate  common  plan.  As  the  caudal  vertebrsB  progress 
forward  towards  the  head,  they  encounter  the  viscera  on  the 
haemal  side ;  and  then  the  h«mal  arch  widens  and  embraces 
the  viscera,  so  that  the  parts  called  hsemapophyses,  which  in 
the  tail  are  directed  downward,  come  in  the  thorax  to  be  lifted 
up  the  side  of  the  centrum  and  directed  outward,  sometimes 
attached  to  the  median  lateral  osseous  process,  ana  often  con- 
nate with  it.  When  the  viscera  extend  to  a  great  length 
down  the  body,  the  lateral  transverse  processes  are  not  deve- 
loped as  distmct  processes;  when  the  viscera  have  a  short 
extension  and  the  tail  is  long,  they  are  considerably  developed^ 
and  then  pass  forward  as  epiphyses  upon  the  visceral  r^on, 
being  developed  at  the  point  of  junction  of  the  hsemapophysis 
with  the  part  of  the  centrum  wmch  supports  it.  In  tnis  form 
the  hasmal  arch  is  called  a  rib.  And  as  the  arch  widens,  new 
elements  come  to  be  introduced  into  the  circle  which  it  consti- 
tutes— ^formed  toward  the  ventral  surface  by  the  increased 
expansion  given  to  the  ventral  strips  of  muscles,  which  often 
become  blended  with  the  lower  lateral  strips. 

In  this  way  I  conceive  the  vertebrate  common  plan  to  have 
been  elaborated,  so  far  as  its  osteological  structures  are  con- 
cerned, by  the  mechanical  machinery  with  which  it  is  inevi- 
tably accompanied.  And  if  so,  it  will  be  evident  that  all 
subsequent  variations  it  may  assume  in  form  will  be  due  to  a 
different  distribution  of  the  muscular  machinery  resulting 
from  kinetic  growth,  while  the  different  proportions  of  the 
different  regions  of  the  column  wiU  be  due  to  potential  growth. 

In  first  conceiving  of  a  vertebrate  I  introduced  two  ideas — 
the  tail  and  its  product,  the  head.  In  obtaining  a  similar 
generalized  idea  of  the  head  to  that  just  given  of  uie  body,  it 
may  be  as  well  to  remark : — ^that  the  extension  forward  of  the 
vertebrae  will  have  maintained  the  spinal  cord  of  approxi- 
mately uniform  size  up  to  the  point  where,  like  the  constricted 
neck  of  a  bottle,  it  abuts  a^^ainst  the  enlarged  terminal  part: 
and  that  the  transition  in  the  dorsal  region  from  neural 
matter  covered  by  a  vertebra  to  the  brain  covered  by  the 
skull  is  not  dissimilar  in  kind  to  the  transition  seen  on  the 
haemal  surface,  where  the  tail  suddenly  expands  and  covers 
the  viscera,  only  with  this  difference — ^that  while  the  brain  ex- 
periences but  very  slight  fluctuations  in  size,  the  viscera  are 
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constantly  undergoing  change.  Both  hsBmal  and  nenral  parts 
terminate  in  the  heai^  bnt  under  these  different  conditions — 
that  while  the  nenral  arch  is  being  modified  for  the  first  time, 
the  haemal  arch  undergoes  its  second  transformation,  which 
maybe  altered  to  some  extent  bj  the  relation  of  the  two 
ardies  to  each  other ;  so  that,  on  h  priori  grounds,  the  hsemal 
arch  in  the  skull  may  be  expected  to  be  more  complex  than 
the  neural  arch,  ana  also  to  more  readilj  assimilate  to  the 
haemal  arches  of  the  body. 

Now,  if  the  brain-substance  is  supposed  to  haye  accumulated 
at  the  anterior  end  of  the  bodj  as  a  conse([uence  of  the  motion 
and  mode  of  growth  of  the  ammal,  and  quite  irrespective  of  the 
vertebr»y  its  coyerine;  firom  the  yery  first  experienced  some 
different  conditions  of  ossification  from  those  of  the  yertebral 
neural  arch — supposing,  of  course,  an  anterior  enlargement  of 
the  neryous  system  to  haye  taken  place  prior  to  the  entire 
s^mentation  of  the  notochord.  Such  a  yiew,  however,  is  not 
SQpported  by  the  evidence  from  Anwhioxusy  since  the  noto- 
chord is  segmented  and  no  brain  developed.  And  the  difficulty 
of  a  theory  of  the  skull  hinges  upon  tne  relative  probability 
of  the  skull  originating  prior  or  subsequently  to  seraientation 
of  die  notochord — ^beoiuse  in  the  one  case  it  will  be  but  an 
extension  onward  of  the  yertebral  plan,  and  in  the  other  case 
it  may  have  originated  apart  from  the  yertebral  basis.  If  the 
An^hioxua  is  a  distinct  type  animal  from  the  Vertebrata, 
we  shall  not  be  warranted  in  reasoning  from  it  to  a  vertebrate. 
But,  whatever  the  initial  circumstances  were  which  ^vemed 
the  formation  of  a  brain-case,  we  shall  not  be  justifiea,  except 
with  good  evidence,  in  assuming  any  other  cause  to  account 
for  it  than  potential  repetition,  which  under  altered  conditions 
has  been  found  competent  to  produce  very  different  osseous 
stmctures  in  different  parts  of  the  vertebral  column,  especially 
as  tiie  brain  offers  a  surface  to  be  covered  different  from  the 
spinal  cord,  and  conditions  of  stability  different  from  the  visceral 
region.  It  has  been  seen,  with  the  diverging  vertebral  pro- 
cesses, that,  under  the  new  conditions,  osseous  elements  come 
into  existence  which  were  not  found  in  the  caudal  region : 
similarly  it  will  not  be  surprising  if  some  new  structures  are 
developed  in  the  head  by  the  special  influences  working  in 
that  part  of  the  body. 

Suggestive  evidence  of  original  unit^  of  origin,  direct  or 
indirect,  for  the  whole  skeleton,  is  suppked  by  the  skull  being 
sclented,  as  it  is  shown  to  be  by  well-made  researches ;  for 
if  it  had  originated  independently,  no  trace  of  segments  could 
be  anticipated,  but  an  arrangement  of  bones  with  which  the 
spinal  column  would  have  at  first  nothing  in  common,  though 
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eventually  its  potential  energy  would  influence  their  arrange- 
menty  and  ^aaually  bring  the  structure  of  tjiie  brain-case  into 
harmony  with  the  vertebral  plan.  Thus  there  are  three  pos- 
sible ways  of  formation  for  a  skull : — Ist,  potential  repetition 
of  the  vertebrate  plan ;  2ndlyy  independent  ossification ;  and, 
Srdly.  independent  ossification  modified  by  potential  repetition. 
The  tacts  of  the  case  are  such  that  it  is  quite  possible  to  select 
examples  which  would  sustain  each  of  these  views.  Thus 
among  the  shark  tribe,  the  bony  cerebral  envelope  ib  made  up 
of  homogeneous  osseous  particles  which  show  no  indication 
whatever  of  segmentation.  And,  in  the  absence  of  evidence 
of  division  of  the  head  into  separate  bones,  it  would  be  an 
unwarrantable  use  of  the  imagination  to  suppose  that  the 
divisions  had  once  existed  and  have  become  obliterated.  This 
would  seem  to  be  a  type  of  those  examples  of  the  skull  which 
have  originated  independently  of  the  vertebral  column  and 
before  it  extended  the  whole  length  of  the  animal.  The  ser- 
pent might  be  taken  as  a  type  in  which  the  skull  might  have 
originated  as  a  natural  consecutive  part  of  the  vertebral  sys- 
tem ;  while  for  the  third  type  we  might  instance  fishes  like 
the  sturgeon  or  animals  lixe  the  Chelonians,  where  the  brain 
is  first  sheathed  in  homogeneous  cartilage  which  may  have 
been  formed  independently  of  the  vertebral  system,  then  this 
is  covered  with  osseous  plates,  which  reproduce  with  some 
modifications  the  vertebral  elements. 

Thus  there  must  always  be  a  conflict  between  potential 
energy,  in  organization,  leading  to  uniformity  and  simplicity, 
and  kinetic  ener^,  leading  to  variety ;  and  the  lon&;er  any 
type  endures  in  tune,  the  more  closely  its  cerebral  region  will 
approximate  to  the  vertebral  structure,  so  far  as  the  grouping 
of  the  bones  is  concerned;  thus  in  the  human  subject  the 
structure  of  the  brain-case  is  more  simple  and  the  segments 
are  better  marked  than  is  the  case  with  fishes;  so  that  a 
theofy  of  the  skull  will  depend  upon  the  organization  of  the 
animal,  which  determines  tne  relative  influence  of  kinetic  and 
potential  ossification. 

The  human  brain-case,  being  almost  entirely  a  potential 
ossification,  is  one  of  the  simplest.  It  consists  of  some  (three) 
bones  at  the  base,  in  the  meman  line,  called  in  sequence  basi- 
occipital,  basispnenoid,  and  presphenoid,  the  basisphenoid 
and  presphenoia  in  the  adult  beii^g  united  together  as  one 
bone,  liie  basioccipital  immediately  follows  the  centrum  of 
a  vertebra ;  and  these  bones  are  to  the  skull  what  the  centrums 
would  be  to  three  segments  of  the  vertebral  column.  On  each 
side  of  this  row  of  skull-bones  are  placed  three  other  bones  (a 
side  bone  to  each  base-bone),  which  rise  up  to  embrace  the 
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sides  of  the  brain*  They  arc  called  (in  sequence  from  behind 
forward)  exoccipital,  alisphcnoid,  and  orbitosphenoid,  and  have 
the  same  sort  of  relation  to  the  base-bones  that  the  lateral 
elements  of  the  upper  arch  of  a  series  of  three  vertebrss  have 
to  the  three  centrums  out  of  which  they  rise.  In  the  vertebraa 
the  upper  bones,  called  ncurapophyses,  enclose  the  neural 
substance,  meeting  above  it.  In  the  skull  they  do  not  meet 
above ;  but  Just  as  with  the  lateral  elements  of  the  inferior 
vertebral  arch,  in  the  transition  from  the  true  caudal  region  to 
the  preanal  or  visceral  region  osseous  elements  come  to  be 
introduced  between  them  in  some  animals,  which  did  not 
exist  in  the  tail,  so  in  the  transition  from  the  upper  arches  of 
the  vertebras  to  the  upper  arches  of  the  skull,  enlarged  to 
cover  the  brain,  a  sequence  of  bones  is  introduced,  to  roof 
over  the  cavity,  to  which  there  is  nothing  corresponding  in 
the  vertebral  region.  These  bones,  counting  from  behind 
forward,  are  named  supraoccipital,  parietal,  and  frontal. 
And  all  the  bones  enumeratea  differ  from  those  of  ver- 
tebrae in  touching  each  other  throughout  their  lateral  margins 
by  sutures  or  overlap — ^a  condition  which  in  the  vertebral 
column  is  only  met  with  exceptionally,  as  in  the  cervical  re* 
gion  of  the  rays,  pipe-fish,  &c.,  and  a  part  of  the  vertebral 
column  called  the  sacrum,  in  many  land-animals.  And  these 
hones  touching  each  other  throughout  their  extent,  enlarge 
the  cranial  cavity  much  in  the  same  way  as  a  sea-urchin  en* 
larges  its  covering  shell.  In  the  human  skull  there  is  some- 
thing more,  however ;  there  are  bones  which  have  existence 
in  relation  to  the  senses :  such  are  some  bones  which  come  in 
between  the  first  and  second  segments  of  the  skull,  and  are 
connected  in  a  more  or  less  evident  way  with  the  ear ;  they 
have  been  naiped  collectively  the  otic  bones.  Then,  between 
the  second  and  third  segments,  though  external  to  them,  is 
usually  one  bone  or  more,  developed  seemingly  in  relation  to 
the  eye :  the  lachrymal  (and,  perhaps,  the  malar)  is  such  a  bone. 
And  in  front  of  the  brain  there  are  bones  which  have  relation 
to  the  nasal  functions,  and  are  named  generally  the  ethmoid 
bones.  In  possessing  these  sets  of  bones  the  bony  investing 
girdles  of  the  brain  difier  in  plan  from  the  investing  girdles 
of  the  spinal  column. 

K,  now,  we  ask  why  there  should  be  three  segments  in  this 
bony  box  for  the  brain,  and  why  not  an  indefinite  number  of 
segments  as  in  the  vertebral  column,  and  why  the  structure 
of  the  skull  should  become  simpler  the  higher  we  ascend  in 
nervous  organization,  so  that  the  three  sclents  become  more 
and  more  well  defined,  the  answer  is,  that  the  division  be* 
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tween  the  segments  is  maintained  by  senses  which  are  not 
repetitions  of  each  other,  that  the  brain  has  a  terminal  sense 
anteriorly,  and  that  by  the  bones  touching  each  other  on 
every  margin,  along  all  of  which  they  can  grow,  there  is  in 
the  skull  an  exercised  facility  for  kinetic  growth,  which  ren- 
ders it  impossible  that  potential  growth  should  be  manifested. 
If,  for  instance,  a  potential  epiphysis  of  the  frontal  segment 
of  the  skull  were  ta  be  formed,  it  could  only  be  developed 
between  that  segment  and  the  parietal  segment ;  and  it  could 
only  reproduce,  to  mark  its  division,  a  new  pair  of  eyes  behind 
the  old  pair.  And  ft  is  impossible  to  conceive  of  such  a  change 
taking  place  except  as  the  only  way  in  which  the  energy  of  the 
animal  could  be  manifested.  While,  therefore,  the  bones  of  each 
segment  remain  separate  from  each  other,  and  permit  gro\vth 
within,  it  is  impossible  that  any  cerebral  increase,  supposing 
for  a  moment  it  were  competent  for  such  an  end  under  any 
circumstances,  could  result  in  the  formation  of  a  new  segment. 
Then  (no  matter  how  the  mammalian  skull  originated),  being 
segmented  by  the  sense-capsules,  it  must  ever  have  been  sub- 
jected with  greater  and  increasing  influence  to  the  potential 
power  of  the  vertebral  column,  which  will  be  manifested  in 
bringing  the  plan  of  the  segments  of  the  skull  more  and  more 
into  narmony  with  the  plan  of  the  vertebrse,  and  so  will  obli- 
terate any  differences  due  to  origin  or  number  that  there  may 
have  been,  in  an  earlier  condition,  between  the  structures  of 
the  different  segments. 

Neglecting  for  the  present  the  jaws  of  the  potential  skull 
and  the  whole  question  of  the  nature  of  the  inferior  arches  to 
the  segments,  I  would  draw  attention  to  the  question  whether 
the  potential  character  is  always  an  induced  one. 

In  most  sharks  there  is  no  differentiation  whatever  of  the 
brain-case  into  constituent  bones.  In  a  specimen  of  the  angel 
shark  in  the  Museum  of  the  Royal  College  of  Surgeons,  there 
appears  on  the  base  of  the  skull  to  be  a  faint  indication  of  a 
transverse  division.  And  it  might  be  presumed  that  the  seg- 
ments would  originate  first,  and  then  that  each  segment  would 
Sut  on  the  divided  condition ;  but  I  doubt  whether  the  ten- 
ency  to  potential  increase  is  the  same  in  the  neural  arch  and 
centrum ;  for  in  many  sharks  the  neural  arch  appears  to  be 
double,  to  have  been  formed  originally  at  each  end  of  the 
centrum,  though  often  one  of  these  arches  has  more  the  aspect 
of  a  supplementary  arch  introduced  between  two  centrums ; 
moreover  the  fact  tnat  in  palseozoic  fossil  fishes  the  centrum  is 
rarely  ossified  would  lead  us  to  anticipate  that  in  the  skull  the 
base-bones  would  be  the  last  formed  and  least  well  defined ; 
so  that  in  conceiving  of  a  skull  induced  potentially  upon  the 
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basis  of  a  shark's  skull,  it  would  be  quite  eonsistent  with  the 
vertebrate  plan  to  have  a  greater  number  of  superior  arches 
than  of  median  base-bones. 

Bat  in  those  ordinary  osseous  fishes  in  which  the  several 
bones  can  be  separated  from  each  other,  we  find  the  skull  in 
no  transitional  state,  but  already  with  tne  elements  well  de- 
fined, except  at  the  base  of  the  skull,  where  the  kinetic  ossifi- 
cation persists  as  a  long  median  bone  called  the  parasphenoid 
or  basitemporal.  And  in  the  upper  part  of  the  skull,  besides 
the  three  ordinary  arches  such  as  have  been  described,  there 
come  to  be  introduced  three  additional,  imperfect  arches,  ana- 
logous to  the  intervertebral  neural  arches  of  sharks,  and  which 
I  interpret  as  potential  representatives  of  those  structures. 
The  first  pair,  in  front  of  the  frontal  bones,  are  named  the 
prefrontal  bones,  one  on  each  side;  the  second  pair  are  be- 
tween the  frontal  bones  and  parietal,  and  are  named  post- 
frontal  ;  the  third  set  are  between  the  occipital  and  panetal, 
and  are  named  the  interparietal  bones :  these  latter  only  per- 
sist in  the  skulls  of  the  higher  Vertebrata. 

It  is  to  be  remarked  that  in  fishes  the  cranial  liones  overlap 
each  other  in  the  squamous  way  in  which  an  ordinary  zyga- 
pophysis  laps  upon  its  fellow. 

And  it  appears  to  me  probable  that  Prof.  Owen  truly  appre- 
ciated the  homology  of  the  bones  which  roof  in  the  skull  when 
he  compared  them  to  the  small  ossification  which  often 
crowns  the  spinous  part  of  the  vertebral  neural  arch,  which  is 
by  him  named  the  neural  spine,  since  without  that  ossification 
it  would  be  more  difficult  to  see  why  the  lateral  bones  should 
not  curve  upward  and  roof  in  the  cranium. 

It  is  also  worth  considering  whether  in  osseous  fishes  the 
potential  growth  may  not  have  a  direction,  so  to  speak,  given 
It  by  the  influence  of  cerebral  form,  because  it  is  observ^,  in 
skulls  of  equal  size,  that  in  LopMuSj  which  has  the  cerebellum 
very  short  and  small,  the  occipital  region  of  the  skull  only 
measures  2  inches  in  length,  while  in  the  tunny,  which  has  the 
cerebellum  large,  the  occipital  part  of  the  skull  measures  4^ 
inches  in  length ;  so  that,  since  some  fishes  (like  the  eels)  have 
olfactory  lobes  to  the  brain  almost  as  large  as  the  cerebrum, 
it  may  not  be  impossible  that  such  a  condition  in  fishes  may 
have  had  a  tendency  to  promote  differentiation  like  that  seen 
in  the  separation  of  nasal  bones  from  the  prefrontal  in  some 
Chelonians. 

Now,  just  as  in  the  more  osseous  fishes  the  parts  of  the 
divided  neural  arch  become  blended,  and  the  centrum  becomes 
more  solid,  so  in  the  higher  Vertebrata  the  prefrontal  and  post- 
frontal  bones  have  become  lost  under  the  uniformity  induced 
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by  potential  growth — ^if  ancestors  of  such  animals  are  con- 
sidered ever  to  have  had  such  bones. 

This  being,  as  I  suppose,  the  mode  of  origin  and  plan  of 
growth  of  the  neural  arches  of  the  skull,  I  turn  to  explain  the 
inferior  arches. 

In  sharks  the  head  is  singularly  instructive  in  the  relation 
of  the  jaws  to  the  skull ;  for  there  they  are  seen  to  be  free 
structures  which  are  merely  appended  to  the  brain-case.  This 
condition,  permanent  in  the  shark,  is  embryonic  in  what 
are  called  higher  Vertebrata. 

The  jaws  are  the  entrance  to  the  digestive  canal ;  and  there- 
fore we  must  anticipate  that  they  will  be  surrounded  with 
bones  which  are  the  representatives  of  those  which  encompfiss 
the  digestive  organs  in  the  region  of  the  vertebral  column, 
viz.  of  ribs.    Prof.  Rathke,  describing  the  embryonic  develop- 
ment of  the  jaws  in  serpents,  records  that  "  that  part  of  the 
investing  mass  of  the  notochord  in  which  the  basisphenoid  is 
developed  in  many  animals  sends  out  a  '  ray '  or  band  down- 
wards on  each  side,  which  presents  a  remarkable  similarity  to 
a  rib,  not  only  in  its  mode  of  origin,  but  in  its  original  posi- 
tion and  form."     "  But  very  early  there  grows  out  from  near 
the  upper  end  of  the  ray  a  long  thin  process,  which  passes  off 
at  an  ol)tuse  angle  to  it,  and  applies  itself  to  the  inferior  wall 
of  the  future  brain-case."     Now  this  condition  is  that  of  an 
ordinary  rib  of  a  fish.     There  is  a  long  rib,  as  in  mammals  ; 
but  near  its  junction  with  the  vertebra  it  gives  off  by  articu- 
lation a  long  thin  epipleural  element,  homologous  with  that 
of  Crocodiles,  Hatteriaj  Birds,  &c. ;  so  that  I  see  no  reason  to 
doubt  that  the  jaws  are  developed  primarily  as  one  rib,  the 
epipleural  elements  of  the  two  sides  being  directed  for^vard 
and  meeting  in  the  middle  line,  so  as  to  form  the  palate,  and 
the  ordinary  pleural  elements  being  directed  downward  so  aa 
to  meet  and  enclose  the  digestive  tube  below.     The  ribs  of 
fishes  are  simple ;  but  in  reptiles  and  birds  and  mammals  they 
become  segmented :  and  there  appears  to  be  no  limit  to  the 
number  of  parts  which  may  be  mcluded,  while  the  degree  of 
ossification  is  various.     In  some  animals  there  are  five  parts. 

In  the  serpent  the  epipleural  element  becomes  segmented 
into  the  pterygoid,  palatine,  and  maxillary  bones ;  while  the 
rib  itself  is  aivided  into  the  quadrate  bone  proximally,  then 
the  articular  bone,  and  then  the  elements  of  the  lower  jaw, 
which  surround  the  cartilage  and  may  number  as  many  as 
five.  The  cranial  representative  of  the  rib  always  articulates 
with  the  squamosal  bone. 

It  must  at  once  occur  to  any  one  to  ask,  if  the  cranium 
consists  of  three  segments,  and  only  the  middle  one  developes 
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a  rib,  what  has  become  of  the  ribs  to  the  other  segments  ? 
And  it  was  the  difficulty  that  there  is  in  meeting  this  question 
in  the  higher  Vertebrata,  which  led  me  (in  a  former  paper*) 
to  regard  the  occipital  and  frontal  segments  of  the  skull  as 
standing  in  the  same  relation  to  the  parietal  segment  as  the 
epiphyses  of  a  vertebra  stand  to  its  centrum.    But  remember- 
ing tnat,  no  matter  what  the  potential  power  may  be,  it  can 
only  give  great  development  to  a  structure  when  coincident 
with  functional  growth,  we  should  no  more  be  justified  in 
anticipating  ribs  to  all  the  cranial  segments  than  to  all  the 
vertebral  segments ;  and  with  many  animals  parts  of  the  ver* 
tebral  column  will  be  devoid  of  ribs.   Yet  as  the  upper  arches 
of  the  skull  retain  characters  which  long  previously  became 
lost  to  the  upper  arches  of  the  vertebral  column,  so  we  might 
with  more  reason  expect  the  lower  arches  to  be  present  in  the 
skull  than  in  cervical  or  lumbar  vertebrse.     Accordingly,  if 
we  examine  a  skull,  and  remove  all  those  bones  which  we 
have  regarded  as  modified  from  a  functionally  developed  rib 
(which  we  name  the  jaws),  there  will  be  found  in  n'ont  of 
their  point  of  attachment,  and  under  the  frontal  segment,  two 
hones,  named  the  vomeres ;  sometimes  thev  become  anchylosed 
into  one  median  bone.    And  anterior  to  these  bones,  and  bent 
up  over  them  frequently,  are  the  ethmoid  bones,  which  simi- 
larly may  become  anchylosed.     Thus  we  again  have  the  re- 
presentative of  a  rib  with  its  epipleuron.     Bjr  segmentation 
the  ethmoid  developes  the  nasal  tx)nes ;  and  it  is  probable  that 
by  segmentation  the  vomer  forms  the  premaxillary.   Thus  the 
antenor  rib  conforms  in  plan  to  the  posterior  rib,  and,  like  it, 
embraces  an  organ  which,  in  the  lower  animals,  is  only  that 
of  smell,  but  which,  by  potential  growth  comes,  in  the  higher 
vertebrates,  to  be  the  respiratory  region.    So  that,  just  as  there 
are  distinct  tubes  for  breathing  and  for  swallowing  in  the 
land  Vertebrata,  so  distinct  tubes  are  made  for  those  offices  in 
the  skull  by  the  prolongation  forward  of  the  dorsal  respiratory 
tuhe  till  it  is  embraced  by  the  first  pair  of  cranial  ribs,  while 
the  digestive  tube,  not  prolonged  so  far  forward,  is  embraced 
by  the  second  pair. 

It  is  not  so  easy  to  find  the  third  pair ;  and  only  on  turn- 
ing to  the  fish  is  the  homology  evident.  At  each  side  of  the 
l^k  of  the  skull  is  a  bone  attached  to  the  periotic  bones, 
named  the  hvomandibular ;  and  to  this  bone  is  attached  in 
front  the  circle  of  hyoid  bones ;  and  attached  to  it  behind  are 
the  opercular  bones ;  so  that  there  is  again  a  forked  rib  va-? 
riougfy  segmented  for  the  third  arch. 
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With  the  tennination  of  branchial  respiration  (and  the 
branchial  arches  appear  to  represent  the  epiplenral  elements 
of  cervical  ribs)  the  fanction  of  the  pleural  element  of  the  first 
cerebral  arch  appears  to  cease,  and  tae  bones  of  the  operculum 
are  no  longer  developed;  and  in  the  same  way,  when  the 
respiratory  fmiction  becomes  changed,  so  that  the  animal 
breathes  by  lunes,  the  brancliial  bones  are  merged  in  the 
hyoid ;  the  hyoid  loses  its  heavy  osseous  character,  and  has  a 
less  firm  attachment  to  the  hyomandibular.  This  bone  then 
gives  attachment  to  the  quadrate,  and  becomes  the  main  sup* 
port  for  the  mandible ;  so  that  it  appears  to  be  the  bone  which 
among  the  higher  Vertebrata  is  named  the  squamosal.  In 
the  fish  there  are  bones  in  front  of  the  quadrate  bone  which 
are  called  metapterygoid  and  symplectic.  I  have  doubted 
whether  these  bones  may  not  have  originally  stood  in  the 
same  relation  to  the  second  visceral  arch  which  the  hyo- 
mandibular  held  for  the  first,  smce  they  persist,  the  meta- 
ntexygoid  becoming  the  quaiato-jugal,^!^^^^  symplectic 
becommg  the  supraquadrate ;  and  they  both  appear  ultimately 
to  be  absorbed  into  the  squamosal.  If  this  yiew  were  taken, 
it  would  in  no  way  be  inconsistent  with  fact,  and  would  only- 
show  that  the  lower  jaw  had  been  carried  a  stage  backward, 
while  it  would  explain  the  existence  of  two  otherwise  obscure 
bones,  and  justify  their  disappearance  under  the  influence  of 
potential  growth  m  those  animals  in  which  they  are  wanting, 
since  in  the  Amphibia  is  seen  a  similar  lateral  joining-up  and 
absorption  of  the  branchial  arches  into  the  hyoid. 

Already  it  has  been  remarked  that  the  lower  jaw  always 
articulates  with  the  squamosal  bone,  the  squamosal  bone 
being,  as  we  have  just  seen,  apparently  the  proximal  element 
of  a  visceral  arch.  Sometimes  the  squamosal  bone  itself  is 
free,  as  in  serpents  ;  but  usually  it  is  firmly  fixed  in  the  skull. 
Sometimes,  also,  the  quadrate  bone  is  firmly  wedged  in  the 
skull,  as  in  Crocodiles,  Chelonians,  Hatteriuy  and  most  of  the 
extinct  Monocondylia ;  but  there  is  no  evidence  whatever  of 
any  other  part  of  the  lower  jaw  (as  the  os  articulare)  being 
united  with  the  skull.  And  in  all  those  animals  in  which  the 
quadrate  bone  is  joined  with  the  skull,  the  lower  jaw  remains 
composite.  In  the  highest  Monocondylia  (birds)  the  quadrate 
bone  remains  distinct,  while  the  squamosal  bone  has  entered 
into  the  skull  in  the  same  way  ss  m  mammak,  and  furnishes 
a  concave  articulation  for  the  quadrate  bone  exactly  like  that 
which  in  mammals  is  given  to  the  lower  jaw.  Now,  in  so  far 
as  the  lower  jaw  occupies  the  position  of  a  rib,  the  influence 
of  potential  growth  upon  it  would  be  to  make  it  ever  more 
and  more  like  a  rib  in   simplicity  of  structure :  hence  I  pre- 
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some  that  when,  in  the  mammal^  one  continuous  ossifioation 
joined  up  all  the  splint  elements  of  the  lower  jaw,  the  os  arti- 
calare  and  quadrate  bone,  as  natural  elements  of  the  same  rib, 
could  be  no  exception,  and  that  there  is  nothing  more  re- 
markable in  this  union  than  in  any  of  the  other  transitions  to 
simplicity  and  uniformity  and  oraer  which  are  produced  by 
potential  growth. 

And  it  may  not  be  uninteresting  to  remark  how  much  the 
vertical  part  of  the  lower  jaw  in  any  herbivore  reproduces  of 
the  form  of  the  quadrate  bone  in  such  an  animal  as  a  bird^ 
and  how  the  inflection  of  the  lower  jaw  in  marsupials  ana 
rodents  reproduces  such  an  inflexion  as  characterizes  the  os 
articulare  m  birds  and  many  reptiles.  These  growths  in  the 
mammal  may,  I  conceive,  be  potential  repetitions.  In  the 
mammal  the  pterygoid  is  moderately  developed  and  is  directed 
downward  posteriorly,  and  not  backward  as  in  birds  and 
lizards ;  so  that  it  does  not  actually  meet  the  representative  of 
the  quadrate  bone ;  but  the  union  is  kept  up  by  the  ptery- 
goideus  muscle,  attached  from  the  outer  inferior  side  of  the 
pterygoid  to  the  inner  side  of  the  quadrate  portion  of  the 
lower  jaw, 

I  am  aware  that  Prof*  Huxley  has  supposed  that,  contrary 
to  all  analogy,  the  quadrate  bone  and  os  articulare  enter  the 
mammalian  cranium  and  become  the  malleus  and  incus. 
After  reading  all  that  has  been  said  for  that  doctrine,  I  can 
see  no  evidence  in  its  favour  sufficiently  strong  to  dissuade  me 
from  stating  my  own  view.  If  it  has  been  important  to  con- 
struct those  bones  out  of  pre-existing  cranial  elements,  I  would 
suggest  that  Prof.  Huxley  might  have  taken  the  quadrato- 
jugal  and  symplectic,  which  were  available  and  would  have 
answered  equally  well.  But  I  do  not  think  any  exigency  of 
theory  can  justify  the  creation  of  a  new  joint  in  the  body  by 
imagming  a  convex  articulation  beneath  the  articular  bone, 
when  there  is  nothing  in  the  vertebrate  province  to  suggest 
that  such  an  articulation  might  exist. 

Such,  divested  of  details,  is  the  conception  of  the  common 
plan  of  the  axial  skeleton  which,  by  the  operation  of  the  laws 
of  organic  energy,  may,  I  believe,  call  all  skeletons  into  exis- 
tence, extending  them  over  the  viscera  like  a  pillow-case  over 
a  pillow,  till  the  animal  is  gradually  but  inevitably  sheathed 
in  rings  of  bones.  And  thus  it  will  be  remarked  that  the  pre- 
existing soft  animal  would  have  no  necessary  correlation  of 
soft  vital  parts  with  its  osseous  sheath. 

1  touch  with  reluctance,  because  of  its  difficulties,  on  another 
part  of  the  skeleton,  which  seems  as  though  only  appended  to 
the  vertebral  column,  already  discussed  by  Prof.  Owen,  in  his 
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treatise  on  limbs,  and  b^  others.  Each  limb  consists  of  a 
sequence  of  bones,  of  which  the  number  of  parts  in  each  seg- 
ment in  most  animals  increases  from  above  downward,  and  is 
usually  the  same,  part  for  part,  in  the  fore  limb  ana  in  the 
hind  Imib.  Thus  m  the  first  segment  there  is  one  bone,  the 
humerus  or  femur ;  in  the  second  segment  two  bones,  the  ulna 
and  radius  or  the  tibia  and  fibula ;  m  the  third  segment  three 
bones,  in  the  proximal  row  of  the  carpals  or  tarsals ;  in  the 
fourth  segment  four  bones,  in  the  distal  row  of  the  carpus  or 
tarsus :  and  in  the  fifth  segment  the  five  digits.  Variations 
occur  m  cnreat  number,  but  chiefly  by  suppression  of  parts; 

and  80  ti^e  is  the  copespondence  inVe»^  that  Pressor 
Humphrey  offered  an  interpretation  of  the  structure  by  sup- 
posing that  there  were  originally^  in  each  Hmb  five  rays, 
which  in  the  humerus  are  blended  into  one,  while  in  the  pha- 
langes thev  remain  more  frequently  distinct. 

It  will  be  necessary  to  ask,  what  are  these  limbs,  and  in 
obedience  to  what  mechanical  law  are  they  where  found,  and 
why  do  the  fore  and  hind  limbs  correspond  in  their  parts  ? 

But,  besides  the  limbs,  the  skeleton  possesses  the  arches 
with  which  they  articulate : — ^for  the  liina  limb  a  pelvis,  made 
up  of  an  ilium,  ischium,  and  a  pubis ;  and  for  the  fore  limb  a 
scapular  arch  consisting  of  a  scapula  and  coracoid,  and  some- 
times having  associated  with  it  a  clavicle  and  interclavicle. 

If  we  turn  to  comparative  anatomy  for  an  explanation  of 
the  phenomena,  in  sharks  and  rays  the  pectoral  and  pelvic 
regions  will  be  found  to  be  well  developed,  and  long  limus  are 
attached  to  them  which  are  already  well  segmented  and  limited 
at  the  sides  to  fore  limbs  and  hind  limbs.  In  osseous  fishes, 
however,  the  fins  represent,  as  a  rule,  more  than  two  pairs, 
and  are  often  strongly  developed  down  the  back.  So  the  first 
difficulty  is,  why  should  there  be  but  two  pairs  of  limbs  ?  To 
that  question,  perhaps,  an  examination  of  a  skeleton  will  fxir- 
nish  an  answer ;  for  the  two  arches  will  be  seen  to  be  at  the 
two  ends  of  the  primitive  soft  animal  enclosed  by  the  skeleton, 
and  at  the  two  chief  points  of  flexure  of  the  skeleton — one 
where  the  neck  bends  with  the  body,  the  other  where  the  tail 
bends  with  the  body ;  and  in  those  animals  in  which  there  is 
little  or  no  special  flexure  in  one  part  more  than  another, 
limbs  are  wanting,  the  potential  tendency  to  the  development 
of  limbs  nevertheless  notwithstanding.  Now  if  we  can  dis- 
cover why  they  are  wanting,  we  obtain  a  clue  to  their  law  of 
development. 

In  serpents  the  power  expended  in  motion  is  distributed 
equally  along  the  whole  body,  and  there  is  scarcely  greater 
pressure  in  one  part  than  in  another;  so  that  its  influence 
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iroon  growth  M  only  seen  in  the  great  leneth  of  the  ribe. 
^ow,  if  the  body  were  stiffer  in  the  middle,  and  flexible  chiefly 
in  the  neck  and  tail,  then,  instead  of  intermittent  pressure 
being  distributed  uniformly,  it  would  be  manifested  chiefly  at 
the  two  extremities  of  the  stiffer  part,  which,  touching  the 
ground,  would  be  lifted  by  the  movements  of  the  head  and 
taiL  If,  then,  a  large  part  of  the  pressure  and  tension  which, 
distributed  over  the  body,  elongate  the  ribs  of  Ophidians,  were 
accumulated  in  this  or  some  such  way  (by  movement  of  the 
body)  at  these  points,  whatever  osseous  structures  pre-existed 
there  would  grow ;  and  potential  growth  would  tend  to  make 
the  parts  at  the  anterior  end  of  the  body  correspond  with  those 
at  the  posterior  end.  What  parts,  then,  would  there  be  exist- 
ing in  such  places  ?  Clearly  some  element  of  the  abdominal 
rib — elements,  it  may  be  presumed,  which  become  the  coracoid 
bones  and  the  ischia*  As  the  ribs  become  segmented  into  a 
number  of  parts  in  different  animals,  it  is  not  easy  to  guess 
how  many  were  developed ;  but  as  the  facts  of  the  case  only 
require  two  (coracoid  and  scapula,  and  ilium  and  ischium), 
these  may  be  presumed  to  be  the  second  and  third  segments 
of  the  rib.  Now  the  consequence  of  setting  up  a  special  ten- 
dency to  grow  in  these  elements  can  in  no  way  interfere  with  the 
growth  of  the  original  rib,  which,  being  joined  to  these  haemal 
elements  by  overlap  and  by  muscles,  would,  I  suppose,  slide 
over  the  outside  of  these  new  growths,  which  would  extend 
inside  of  it.  And  I  should  regard  the  epipleuron  as  eventually 
forming  the  clavicle  and  the  pubis,  while  the  suprascapular 
is  an  effort  of  potential  growth  to  reproduce  the  original  rib 
from  which  the  arch-elements  have  become  detached. 

But  how  account  for  the  limbs  ?  Did  they  spring  into  ex- 
•istence  ready  formed,  or  grow  gradually?  and,  in  either  case, 
how?  I  cannot  but  be  impressed  with  the  forked  character  of 
the  limb,  dividing  in  its  second  segment,  as  reproducing  the 
forked  character  of  the  visceral  arches  of  the  cranium  and  of 
the  vertebrae ;  and  therefore  I  believe  that,  in  the  absence 
of  any  other  evidence  of  a  distal  osseous  fork,  we  can 
only  look  for  the  proximal  element  of  a  limb  in  tlic  proximal 
element  of  a  rib.  And  so  I  conceive  that  the  increased  mus- 
cular power  of  the  pectoral  or  pelvic  girdle  might  detach  the 
proximal  part  of  the  rib  from  its  attachment  with  the  vertebra 
and  draw  it  on  to  the  already  expanded  haemal  elements — and 
that  potential  growth,  such  as  reproduces  the  lizard's  tail  and 
the  salamander's  legs,  would  cause  its  distal  segments  to  be 
developed  anew  at  the  distal  end,  although  the  proper  distal 
segments  now  gave  attachment  to  the  proximal  ena.  With 
the  bone  would  necessarily  follow  the  muscles ;  and  potentially 
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added  segments  would  comprise  both  hard  and  soft  parts.  In 
the  absence  of  evidence,  I  can  only  throw  out  this  idea  as  com- 
pleting a  conception  of  the  skeleton  as  a  whole.  It  explains 
the  origin  of  limbs  simply  as  a  modification  of  pre-existing 
structures,  without  calling  any  new  part  into  existence ;  it 
explains  the  harmonious  segmentation  of  fore  and  hind  limbs, 
and  the  increase  in  number  of  bones  in  the  successive  distal 
segments  (as  well  as  the  primitive  separation  of  the  arches 
from  the  vertebrse),  whicn  are  the  tundamental  points  of 
structure  in  a  limb.  And  no  idea  of  epigenesis  from  the  arches, 
as  suggested  by  Professor  Owen,  could  justify  either  one 
condition  or  the  other.  The  only  other  obvious  origin  for  the 
limbs  is  by  potential  growth  repeating  the  structure  of  tlie 
jaws  with  their  segments  upon  each  of  the  arches,  first  on  the 
pectoral  and  afterwards  on  the  pelvic  arch,  which  is  simple 
and  so  far  a  preferable  view.  And  if  the  limbs  were  regaraed 
as  potential  jaws,  the  fact  that  there  are  thus  two  modified 
appendages  to  the  body  may  explain  why  the  three  segments 
ot  the  brain-case  have  only  one  functionally  developed  n«mal 
arch,  the  other  two,  by  potential  growth,  being  removed  to 
thepectoral  and  pelvic  arches. 

This  conception  of  the  skeleton  as  originating  in  a  single 
ossification,  and  attaining  all  its  complexity  by  growth  in  a 
definite  direction,  which  is  sustained  by  laws  coextensive  with 
the  universe,  and  modified  in  the  limbs  by  the  circumstances 
of  existence,  has  a  imity  of  plan,  and  gives  a  reason  for  every 
variation  which  it  displays.  And  if  we  believe  that  animals 
have  been  changed  m  form  and  stature  by  the  continuous 
operation  of  those  laws  of  energy  which,  by  changing  the 
minutiae  of  every  thing  that  cognizance  extends  to,  preserves 
for  them  uniformity,  order,  and  progress,  then  such  small  va-. 
riations  from  this  common  plan  as  give  the  distinctive  marks 
to  each  group  of  animals  are  themselves  but  an  evidence  of  the 
larger  range  of  those  laws  which  give  the  animal  its  unity  and 
one  harmonious  government  witn  all  things.  Because  this 
imity  is  incontestable,  I  believe  in  this  change  as  a  condition  of 
its  stability ;  but  whether  it  is  named  creation  or  whether  it  is 
named  evolution,  no  name  can  extinguish  the  unbounded 
harmony  of  the  relations  which  it  exhibits,  or  the  unvarying 
order  in  the  changes  to  which  names  are  but  paths,  or  can 
part  a  knowledge  of  the  universe  in  its  government  from  an 
unutterable  and  reverent  confidence.  For  to  me  it  indicates, 
beyond  laws  and  their  consequences,  what,  judged  by  human 
standards,  is  Intelligence,  of  which  laws  in  their  working  are 
manifestations.  If,  then,  an  attempt  is  made  to  explain  the 
plans  of  animal  life,  it  is  in  faith,  oorn  of  science,  that  they 
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are  products  of  divine  law,  and  in  a  conviction  of  duty  to  seek 
out  its  working  in  all  ways. 

The  scheme  of  the  skeleton  now  sketched  is  what  mav  be 
named  a  potential  skeleton ;  and  whatever  value  it  has  is  in 
the  insight  it  gives  into  the  relations  to  each  other  of  the  parts 
of  skeletons  and  the  importance  of  resemblances  between 
similar  parts  in  different  skeletons  as  evidence  of  genetic  rela- 
tion. All  the  types  of  vertebrate  animals  are  based  upon  this 
general  plan,  and  each  differs  from  the  other  in  some  compa- 
ratively slight  details  of  potential  fi;rowth ;  and  there  is  no- 
thing peculiar  in  the  genera  referable  to  each  of  these  minor 
types  except  a  varying  growth,  or  suppression  of  growth,  or 
combinations  of  growtns  in  the  different  bones  of  the  body : 
such  modifications  are  the  kinetic  skeleton.  If  we  find  simili- 
tudes between  bones  when  they  are  compared  together,  the 
comparison  becomes  meaningless  and  unprofitable  unless  we 
believe  the  similitudes  to  be  consequences  of  laws  which  can 
be  traced  in  their  effects.  The  idea  of  affinity  expresses  faith 
in  such  laws  by  teaching  that  the  structural  resemblances  be- 
tween animals  are  a  consequence  and  evidence  of  an  original 
community  of  plan  now  only  seen  in  fragments.  And  an 
original  common  plan  for  vertebrates,  a  potential  skeleton, 
impUes  that  the  physical  laws  of  nature  producing  growth 
have  upon  their  simpler  product  acted  in  differing  ways,  so 
that  the  energy  of  the  type  became  manifest  in  the  divergence 
of  special  different  parts  which  make  the  plans  of  the  several 
vertebrate  classes. 

Hence  the  practical  question,  affecting  all  comparative 
study,  after  the  mind  has  cancelled  whatever  osteological 
structures  are  variable  in  the  type  (and  therefore  demonstrably 
kinetic),  is  to  discover  in  what  direction  each  order  has  di- 
verged from  the  common  plan,  and  in  what  way  this  diversity 
obscures  or  renders  clear  its  affinities  with  the  other  orders. 
To  put  a  special  case : — in  what  direction  relatively  to  the 
vertebrate  common  plan  is  the  osteology  of  a  tortoise  deve- 
loped ?  and  how  far  from  this  osteology  can  we  infer  a  com- 
munity of  divergence  between  the  tortoise  and  all  other  or 
any  other  known  animals  ?  Those  points  of  divergence  in  the 
potential  skeleton  would  be  the  osteological  affinities  of  an 
animal,  and,  determined  for  a  number  of  known  types,  would 
enable  us  to  predicate  within  approximate  limits  the  characters 
of  many  extinct  orders  of  which  the  existence  is  at  present 
hardly  suspected. 

To  examine  such  a  problem,  it  is  necessary,  to  be  familiar 
with  the  facta  which  are  factors  in  it ;  and  so  to  these  we 
must  next  turn. 
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the  resemblance  between  the  different  groups  of  reptiles,  for 
instance,  is  a  correspondence  of  homologous  parts,  and  no 
evidence  of  the  orders  having  had  an  immediate  parentage  in 
common.  Such  a  doctrine  invites  investigation.  Here  I  can 
but  state  it,  and  try  to  show  hereafter  in  what  way  such  por- 
tions of  it  as  practically  concern  the  student  of  reptile  bones 
may  be  profitably  studied. 


IV  — Proposed  Name  for  the  Sponge-Animal^  viz.  "  Spongo- 
zoon  y"  also  on  the  Origin  of  Thread-cells  in  the  Spongiadce. 
By  H.  J.  Cakter,  F.R.S.  &c. 

As  it  has  now  been  satisfactorily  determined  that  the  Spon- 
giadsB  are  animals  and  not  plants,  and  tlie  form  of  the  animal 
which  produces  them  has  also  been  determined,  it  becomes 
necessary  to  give  that  form  a  specific  name,  and  to  define  the 
animal,  in  order  that  henceforth  both  may  not  only  be  used 
by  the  zoologist,  but  by  the  comparative  anatomist,  whose 
lectures  without  such  additions  now  cannot  be  considered 
complete,  the  time  having  passed  for  the  comparative  anato- 
mist and  the  botanist  to  dispute  respecting  the  kingdom  to 
whicli  this  class  of  beings  may  belong. 

The  name  that  I  would  propose  for  this  purpose  is  "  spon- 
gozoon,"  which  is  only  the  Greek  rendering  of  "sponge- 
animal,"  but  retaining  "sponge "  for  the  root  will  ever  ally  it 
to  the  Spongiad^,  and  thus  aid  the  memory  by  associations 
which  any  other  term  differently  compounded  would  not  do. 

Spongozoon,  or  the  sponge-animal,  then,  I  first  pointed  out 
in  SpongiUaj  in  1857  (Annals,  vol.  xx.  p.  28,  pi.  1.  fig.  4), 
wherein  it  is  shown  that  it  is  a  granuliferous  polymorphic 
body  possessing  a  nucleus  and  one  or  more  contracting  vesi- 
cles (p.  30),  that  it  exists  in  communities  of  a  spherical  form 
with  a  common  circular  aperture  (figs.  2, 3,  5),  in  countless 
numbers,  in  the  sarcode  of  the  sponge  (fig.  1).  and  that  it  is 
capable  of  taking  into  its  body  crude  material  and*  of  dis- 
charging the  undigested  portions  after  the  manner  of  Amc^a ; 
lastly,  that  the  circular  aperture  opens  and  closes  itself  as 
required. 

Then,  in  1859  (Annals,  vol.  iii.  p.  14,  pi.  1,  fig.  12),  the 
same  monociliated  body  is  described  and  figured  with  two 
ear-  or  spine-like  points  of  its  sarcode,  one  on  each  side  the 
cilium,  which,  I  might  also  add,  now  stands  in  my  journal  as 
it  was.  figured  "  Aug.  12, 1854,"  although  not  published  until 
1859 ;  and  that  I  had  been  previously  acquainted  with  the 
existence  of  the  spines  may  be  seen  by  the  following  passage 
in  the  paper  to  which  I  have  last  refciTcd,  viz. : — "  But  there 
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is  one  [monociliated  body]  in  particular,  which  has  two  spines 
or  ear-like  points  projecting  backwards,  one  on  each  side  of 
the  root  of  the  cilium  (pi.  1.  fig.  12),  and  this  was  the  kind 
which  I  first  discovered  and  described ;  but,  confounding  it 
with  cells  not  possessing  these  spines  (because  I  then  thought 
the  spines  might  be  accidental  prolongations  of  the  sarcode)^ 
I  did  not  give  it  this  character. 

That  I  might  have  been  right  in  this  conjecture,  the  poly- 
morphic nature  of  the  whole  of  this  body  will  presently  show. 

In  June  1866,  Prof.  James-Clark  read  a  paper  before  the 
Boston  Natural-History  Society  "  On  the  Spongiae  ciliatse  as 
Infusoria  flagellata,  &c."  (Mem.  vol.  i.  pt.  3,  reprinted  in 
Annals,  Feb.  1868),  in  which  (p.  21,  footnote)  he  conceives 
that  the  two  spines  or  ear-like  points  represent  the  lines  en 
profile  of  a  "  membranous  cylindrical  collar "  which  he  had 
observed  to  exist  round  the  cilium  of  the  monociliated  cell  in 
I/eucosolenia  botryotdesj  of  which  most  satisfactory  delineations 
are  given  in  his  plate  1.  figs.  41-44,  together  with  that  of 
several  species,  fluviatile  and  marine,  of  similar  animals  that 
live  independently  in  groups  or  singly,  sessile  and  pedicelled, 
respectively,  apart  from  the  sponge  altogether.  In  the  latter 
Prof.  James-Clark  most  sagaciously  demonstrates  the  exist- 
ence also  of  this  "  membranous  collar  " — observations  which 
have  been  further  confirmed  as  satisfactorily  by  Mr.  Kent's 
descriptions  and  delineations  of  several  of  the  same  kind  of 
Infusoria  that  he  foimd  in  a  pond  at  Stoke-Newington,  in  the 
neighbourhood  of  London  (Monthly  Microscop.  Journal  for 
Dec.  1871,  p.  261,  pi.  cv.). 

Returning,  however,  to  Prof,  James-Clark's  "  footnote,"  he 
adds,  "  that  Carter  did  not  always  find  these  '  two  spines,'  may 
be  explained  by  the  fact  that  the  membranous  collar,  as  I  am 
inclined  to  believe  the  *  spines '  to  be,  was  retracted,  since  I 
have  frequently  observed  tliis  to  happen  in  the  case  oi  Leuco^ 
solenia  wlien  it  was  disturbed." 

That  is  as  much  as  to  say  that  the  "  collar  "  is  polymorphic ; 
and  herein  is  the  explanation  of  what  I  have  above  quoted 
from  my  paper  of  1859,  viz.  that  "I  then  thought  the 
spines  mignt  be  accidental  prolongations  of  the  sarcode," — 
a  fact  which  is  still  further  confirmed  by  my  paper  of  1871 
(Annals,  vol.  viii.  pi,  2.  figs.  17  &  18),  wherein  it  is  not  only 
stated  that  every  part  of  the  sponge-animal  is  polymorphic,  but 
the  "collar"  itself  in  the  figures  mentioned  may  be  observed  to 
be  transformed  into  two  pseudopodial  tentaculiform  processes 
for  seizing  particles  of  food,  like  those  of  an  Actincphrya  or  of 
an  Acineta, 

Hence  the  "  collar  "  may  be  cup-like  around  the  base  of  the 
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cilium.  transformed  into  pseudopodial  prolongations^  or^  as 
Prof.  James-Clark  has  stated,  "  retracted  "  altog^ether. 

In  1871  (Annals,  L  c,  pi.  1.  figs.  15, 16,  &c.)  1  not  only  con- 
firmed Prof.  James-Clark's  observations  respecting  the  exist- 
ence of  the  "collar,"  but  found  that  in  the  spongozoon  of 
Graniia  cornpressa  it  was  supported  on  a  neck-like  projection, 
to  which  I  gave  the  name  of  "  rostrum."  Moreover  it  was 
also  proved,  by  the  use  of  indigo-solution,  that  the  spongozoa 
of  this  sponge  took  in  crude  particles  of  this  substance,  while 
similar  monociliated  bodies  similarly  grouped  were  also  ob- 
served in  the  marine  siliceous  sponges ;  to  which  I  can  add 
one  of  the  homy  species  par  exceUencey  viz,  an  Aplyaina 
(Nardo  &  Schmidt),  now  belonging  to  the  British  Museum, 
but  which  Mr.  Kent  lately  found  while  dredging  for  sponges 
on  board  the  yacht  *  Noma,'  in  Vigo  Bay. 

Thus  having  found  spongozoa  in  all  the  three  divisions  of 
the  Spongiadae,  viz.  in  tne  Keratospongiae,  the  Siliceospongije, 
and  the  Ualcispongise,  similar  in  form  and  similarly  grouped, 
we  may  reasonably  infer  that  the  spongozoon  exists  as  such, 
perhaps  more  or  less  modified,  throughout  the  whole  of  the 
bpongiadae,  and  therefore  is  the  animal  which  constructs  the 
sponges  generally. 

In  Silliman's  Journal  for  Dec.  1871  (reprinted  in  Annal^, 
vol.  ix.  p.  71,  pi.  11)  Prof.  James-Clark  confirms,  so  far  as  his 
observations  go,  the  principal  points  of  my  description  and 
figures  of  the  "  Ultimate  Structure  of  Spongillay^  given  in  the 
'Annals '  of  1857  (L  c),  to  which  I  have  alluded  in  the  first 
part  of  this  communication. 

But  at  p.  76  (Annals,  L  c),  where  Prof.  James-Clark  states 
that  the  groups  of  "  monad  cephalids  "  (our  spongozoa)  are 
"  not  cells ;  they  are  the  heads  of  a  polycephalic  individual, 
and  consequently  correspond  functionally  to  the  tentaculated 
heads  of  polypi,"  I  cannot  agree  with  him,  inlismuch  as 
they  appear  to  me  to  be  much  more  analogous  to  the  groups 
of  Ascioians  in  the  gelatinous  structure  of  a  Compound  Tuni- 
cated  animal,  where  the  little  colony  is  divided  up  into 
groups,  furnished  respectively  with  a  common  cloacal  orifice 
(Annals,  vol.  viii.  pi.  2.  fig.  41).  Here  I  might  add  that  some 
of  Schmidt's  Halisarcinse  are  so  like  the  Compound  Tunicata, 
that  his  H,  guUula  appears  to  me  to  be  one  of  the  latter,  and 
no  sponge  at  all.  I  speak,  of  course,  from  the  actual  exami- 
nation of  his  specimen  in  spirit  at  the  British  Museum  in 
connexion  with  nis  published  description. 

Further,  Prof.  James-Clark  does  not  admit  the  existence  of 
a  distinct  cell  round  the  groups  of  spongozoa,  as  I  originally 
described  and  figured  them  as  a  wnole  under  the  name  of 
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"  ampuUaceous  sac  "  (Annals,  1857,  I.  c),  but  that  the  groups 
are  situated  in  excavations  of  what  I  termed,  in  1849,  the 
"  intercellular  substance  "  (that  is,  in  "  mere  cavities,"  having 
"  no  lining  wall,"  Annals,  1872, 1  c.  p*  76),  but  opening  into 
the  chamber  which  I  have  delineated  between  the  "  investing 
membrane"  and  the  " parenchjrma "  (fig.  1,  1857,  Z. c),  Pro- 
fessor James-Clark's  "  cytoblastemic  mass." 

All  that  I  can  state  in  reply  to  this  is,  that  I  have  figured 
faithfully  {I.  c.)  what  appeared  to  me  to  be  the  rim  of  a  circular 
opening  in  material  belonging  to  the  spherical  group  of  spon- 
gozoa.  Furthermore,  in  my  journal,  under  date  "  26th  March 
1857,"  stands  a  figure  of  one  of  these  spherical  groups  of 
8])ongozoa  which  I  well  remember  to  have  observed  in 
the  watch-fflass  by  itself ^  with  the  pilia  still  vibrating  in  its 
interior  and  the  aperture  closed,  after  that  state  had  arrived 
when,  as  I  have  described  (p.  29,  Z.  c),  the  whole  of  tlie  soft 
parts  of  the  young  SpongiUa^  apparently  from  starvation, 
leave  the  spicular  structure  and  become  dispersed  about  the 
watch-glass. 

That  I  did  not  figure  this  cell  I  also  well  remember  to  have 
arisen  from  diffidence  on  account  of  the  great  number  of  new 
and  startling  facts  that  were  then  revealed  to  me. 

Of  this  being  fact,  I  now  have  no  longer  any  doubt ;  and 
thus  we  had  an  " ampullaceous  sac"  entirely  isolated  from 
the  parenchyma  ("  cytoblastemic  mass,"  Prof.  James-Claxk) 
of  the  sponge,  that  is,  by  itself  in  the  watch-glass. 

With  no  aperture,  it  is  true ;  but  then  we  know  that  this 
can  be  closed  or  opened  as  required :  yet  it  still  retained  the 
globular  form;  ana  hence  the  question  then  comes,  whether 
this  globular  form  was  retained  oy  an  intercellular  substance 
or  sarcode  uniting  the  spongozoa  together,  or  whether  this 
union  arose  from  an  amalgamation  of  the  polymorphic  sarcode 
of  which  their  bodies  are  respectively  composed.  I  incline  to 
the  former ;  and  this  is  what  I  should  designate  as  the  "  am- 
pullaceous sac." 

But  here  we  arrive  at  a  point  which  is  most  perplexing,  if 
it  be  not  almost  entirely  beyond  our  powers  to  decide, — ^viz. 
that  state  in  which  the  living  material  assumes  forms  so  deli- 
cate and  so  fugitive  that  we  are  inclined  to  deny  to  them 
characters  even  in  a  remote  degree  of  that  solidity  and  per- 
manence which  by  comparative  coarseness  becomes  so  evident 
to  our  senses  in  the  more  advanced  developments  of  ordinary 
tissues. 

In  short,  are  we  to  deny  the  existence  of  a  cell  of  inter- 
cellular substance  binding  the  whole  of  the  spongozoa  into  a 
spherical  community,  or  not  ?    And  if  so,  where  is  the  proof 
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• 

that^  this  spherical  form  is  maintained  bj  the  spongozoa 
uniting  toother  without  the  intervention  of  this  substance? 

This  brings  me  to  another  point  which  I  wish  particularly 
here  to  clear  up. 

In  Prof.  James-Clark's  footnote  (Annals,  Jan.  1872,p.  76)  it  is 
stated  that  "  he  [Carter]  has  since  (viz.  in  the  Annals  of  1859^ 
h  c)  revoked  that  view  and  adopted  another.  We  believe  him 
to  be,  excepting  the  inferred  ^  ampullaceous  sac/  in  the  main 
right  in  his  first  interpretation  " — ^that  is,  of  1857. 

Had  Prof.  James-Clark  chanced  to  have  looked  on  to  my 
"Notes  and  Corrections"  (Annals,  1861,  vol.  viii.  p.  290), 
two  years  afberwards,  he  would  there  have  seen  that  which  he 
himself  has  stated,  viz.  that  I  myself  then  felt  right  in  my 
mteipretations  of  1857. 

Tmie  and  subsequent  observation  have  explained  how  all 
this  revoking  occurred.  The  whole  has  arisen  from  the  poly- 
morphic ever-changing  nature  of  the  soft  parts  of  the  sponge. 
What  I  saw  at  first  was  changed  upon  my  second  OMerva- 
tions ;  and  I  saw  in  the  third  set  again  what  I  had  proclaimed 
in  the  first  and  denied  in  the  second.  In  the  higher  develop- 
ments there  is  no  dispute  as  to  the  nature  of  structures,  because 
they  are  permanent  and  evident;  but  in  the  ever-changing 
sarcode  phenomena  are  exhibited  which  certainly,  in  our  pre- 
sent state  of  knowledge,  are  inexplicable ;  and  the  very  dif- 
ference of  opinion  respecting  them  to  which  I  have  above 
aUuded  proves  at  once  that  we  have  as  yet  no  certain  data 
to  go  upon  for  any  assertions  respecting  them.  What  is  a 
mass  of  sarcode  at  one  moment  may  be  at  another  in  the  form 
of  a  membrane  so  delicate  as  almost  to  be  inappreciable  by 
our  senses,  and  at  a  third  reappear  in  the  form  of  pseudopodial 
prolongations.  Nay,  in  JEtnalium  the  sarcode  may  be  seen 
to  divide  into  separate  portions  and  reunite  into  one  mass, 
apparently  as  intimately  as  drops  of  water. 

Finally,  I  have  to  describe  Spongozoon. 

It  may  be  defined  to  be  a  spherical  polymorphic  body  or 
cell,  bearing  on  one  part  of  its  circumference  an  oblong  cylin- 
driod  neck-like  process,  called  the  rostrum,  which  supports  a 
delicate  cup-like  collar,  from  4lie  centre  of  which  proceeds  a 
long  cilium.  Internally  it  contains  granular  plasma,  in  which 
are  imbedded  a  nucleus  and  one  or  more  contracting  vesicles. 
It  possesses  the  power  of  taking  in  crude  material  for  food, 
ana  exists  in  spherical  or  globular  communities  imbedded  in 
ooontless  numbers  ip  the  sarcodal  lining  of  the  areolar  cavities 
of  the  sponge.  Each  of  these  spherical  communities  is  pro- 
vided with  a  circular  contractile  opening  on  the  surface, 
through  which  the  particles  of  food  enter,  to  be  further  taken 
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• 

in  bj  the  monociliated  bodies  which,  in  juxtaDoaition,  line  the 
interior  and,  projecting  their  cilia  inwards,  Keep  up  a  rapid 
undulating  vibration  towards  the  centre  of  this  hollow  sphere. 
The  undigested  parts  of  their  food  may  be  seen  to  pass  into  the 
excretory  canals,  and,  through  them,  to  be  finally  ejected  at  the 
vents  on  the  surface;  but  whether  it  passes  through  their 
bodies  after  the  manner  of  Amoeba^  or  has  a  distinct  channel 
appropriated  for  this  purpose,  has  yet  to  be  determined. 

Parasitic  Polypes  and  Thread-cells  in  the  Parenchyma  of  a 

Sponge, 

In  a  specimen,  about  two  inches  long,  of  a  thick  digito- 
lobulate  branched  Reniera^  tubulate,  opening  bv  a  large  vent 
at  the  end  of  each  lobe,  and  having  one  form  of  spicule  only, 
viz.  thin,  curved,  acerate,  said  to  be  of  a  ^^  pale  red  colour 
when  alive,"  and  found  in  "Bon  Bay,"  in  '^25-65  faths.," 
just  sent  to  me  by  Prof.  Wyville  Thomson,  I  have  found  the 
parenchyma  interiorlv  to  be  charged  with  thread-cells  of  an 
ovoid  form,  almost  elliptical,  and  averaging  3-6000ths  of  an 
inch  long  bv  2-6000tns  of  an  inch  broad — in  short,  very 
similar  to.  it  not  exactly  like,  that  delineated  by  Dr.  T.  Eimer 
vi/i/  (Schultze  s  Archiv  fiir  mikroscop.  Anatom.  vol.  iiL  pt.  2, 
fig.  1,  A,  p.  283). 

Not  having  found  these  cells  in  the  dermal  part  of  this 
sponge,  nor  m  the  surface-layer  of  the  great  tubular  vents, 
analogous  to  their  position  in  the  polypes  &C.9  but,  on  the 
oontr^,  in  the  intek>r  of  the  pan^&^atooa  structure  of 
the  sponge,  I  began  to  think  that  they  could  not  belong  to  it; 
so  I  placed  a  portion  in  water  and  examined  it  with  one-inch 
focus,  when  they  were  observed  to  come  from  minute  delicate 
polypes,  seated  m  dilated  cavities,  apparently  of  the  excxetoiy 
canals,  the  disk  or  head  of  each  polype  averaging  100th  of  an 
inch  in  diameter,  and  supported  on  a  short  neck,  which  ended 
in  a  little  saccular  prolongation  that  was  sunk  into  the  paren- 
chjrma  or  sarcode  of  the  sponge,  and  charged,  in  its  walls 
as  well  as  tentacles^  with  thread-cells  so  numerous  that  they 
appeared  to  exceed  m  bulk  the  rest  of  the  polvpe,  as  may  be 
seen  by  picking  out  one  on  the  point  of  a  needle,  and  putting 
it  under  a  higher  power. 

This  is  the  fii^t  instance,  I  think,  in  which  a  parasitic 
polype  has  been  discovered  in  the  interior  of  the  substance  of 
a  sponge;  and  when  it  is  remembered  that  a  microscopic 
{K>wer  with  delicate  manipulation  imder  water  is  required  for 
^  ~-r  detection,  it  may  perhaps  be  assumed  that  thid  is  how 
polypes  escaped  Dr.  Eimer^s  notice,  and  may  also  explain 
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how  he  found  tkread-ceils  in  BenieraJlbtdaJta  and  Desmeusdla 
vagahunday  seeing  that  many  thouBands  of  micioscopical  ex- 
aminations of  the  Spongiacue  have  been  made  by  different 
naturalists  up  to  this  time  without  their  observation. 

The  BenierinBB  are  especially  subject  to  surface  polype 
parasites,  and  none  more  so^ perhaps, than jB^t<era,/E^2ato,^t., 
all  over  the  world.  (This  species  is  characterized  by  two  forms 
of  spicules,  viz.  (1)  acerate,  curved,  smooth,  large,  and  (2)  C-& 
S-snaped,  minute.)  But  I  have  never  before  found  a  parasitic 
polype  in  the  interior  of  a  Bentera  or  any  other  sponge,  and 
never  any  thread-cells  where  there  were  no  parasitic  polypes 
to  originate  them.  Nor  should  I  have  been  able  to  detect 
them  now  but  for  the  process  mentioned. 

There  is  also  another  jar  sent  me  by  Prof.  W.  Thomson,  in 
which  there  is  a  portion  of  the  same  sponge  with  three  other 
small  fraCTients  of  as  many  species  undescrib^d ;  but  this  is 
kbeUed  "Adventure  Bank,  92  faths." 

"  Bon  Baj  "  is  on  the  African  coast,  opposite  Cape  Sparti- 
vento  (Sardinia) ;  and  "Adventure  BauK"  is  the  shoal  between 
Tunis  and  Sicily. 

Prof.  Thomson  also  adds  the  following  interesting  informa- 
tion respecting  thread-cells,  in  a  note  just  received : — 

"  Thread-cells  are  abundant  in  every  thing  which  feeds  iipon 
Coelenterates  of  any  kind,  young  or  mature,  whether  feeding 
hy  cilia  or  by  the  mouth.  I  have  found  the  thread-cells  of 
several  Hydroids  apparently  living  in  the  skin  of  a  Synapta ; 
and  you  can  always  find  plenty  of  them  in  AmphideiMs.  Of 
course,  if  you  find  a  parasitic  polype  in  the  sponge,  there  is  no 
farther  difficulty ;  but  that  does  not  seem  necessary.  Thread- 
cells  appear  to  be  able  to  live,  for  a  time  at  least,  an  indepen- 
dent hfe  in  foreign  quarters.*' 

Jmie  17, 1872. 


V, — On  my  so-called  Globiocephalus  Grayi. 
By  Dr.  Hermann  Bubmeister. 

In  the  new  *  Jonmal  de  Zoologie,'  the  editor.  Prof.  Paul  Ger- 

vais,  of  Paris,  has  noticed  (tome  i.  p.  68)  the  descriptions  of 

Cctacea  published  by  myself  in  the  *  Anales  del  Museo  Pdblico 

de  Buenos  Aires,'  tome  i.  p.  367  et  seqq..  and  has  hinted,  with 

good  reason,  that  the  animal  described  tnere  as  Olobiocephalus 

Ofxn^  is  not  a  Olobiocephalus^  but  a  Paeudorcay  nearly  allied 

to.  if  not  identical  widt.  Pa.  craasidens  of  Prof.  Reinhardt 

(Overs.  Kongl.  Danske  Vidensk.  Selsk.  Forhandl.  1862,  p.  103 

^''^jOjCO^P^i^gniy  figures  given  on  pi.  21  of  the  *  Anales' 

4* 
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with  those  of  the  ^  Ost^ogr,  d.  C^tacds/  pi.  50,  published  by 
himself  two  years  ago. 

As  the  sixth  part  of  my  '  Anales,'  wherein  is  to  be  found  the 
description  of  Olobiocephilua  Orayij  was  published  in  the  year 
1869*,  I  could  not  compare  the  excellent  figures  of  the  'Ost^- 
granhie'  during  the  elaboration  of  my  treatise,  because  the  part 
of  M»  Gervais  s  work  alluded  to  did  not  reach  Buenos  Ayres 
until  Sept.  1870.  I  had  at  hand  no  other  scientific  works  uan 
Cuvier's  *  Ossemens  Fossiles '  and  Gray's  *  Catalogue  of  Seals 
and  Whales,'  as  I  have  already  said  in  the  ^  Ansues,'  p.  369. 
Even  Prof.  Beinhardt's  extended  description  was  not  known 
to  me  until  after  the  printing  of  my  '  Anales.'  Occupied 
with  the  elaboration  ot  the  foUowing  parts,  I  could  not  fijid 
time  to  compare  my  previous  labours  with  the  new  publi- 
cations ;  and  although,  in  Sept.  1870,  I  had  seen  the  cited 
figures  of  M.  Gervais,  and  recognized  my  error,  I  could  not  at 
once  undertake  the  careful  comparison  of  them  with  m^  own, 
as  I  was  so  much  engaged  with  other  labours  which  it  was 
necessaiy,  for  various  reasons,  to  complete.  But  now  the 
criticism  of  M.  Gervais  has  obliged  me  to  do  what  I  have 
hitherto  neglected,  to  compare  the  cranium  of  Ohbiocephalus 
Grayi  in  our  museum  with  the  figures  of  his  work,  and  to 
pubhsh  the  results  of  this  comparison. 

From  my  new  examination  there  can  be  no  doubt  that  my 
Olobiocephalus  is  a  true  Psetidorca ;  but  I  am  also  convinced 
that  the  species  from  Buenos  Ayres  is  not  identical  with  A. 
crassidenSj  but  a  new  one,  more  nearly  allied  to  Ps.  mendioneUisj 
Flower  (Proc.  Zool.  Soc.  1864) ,  than  to  the  species  of  the  Euro- 
pean seas.     My  opinion  is  founded  on  the  following  reasons  : — 

1.  The  whole  skull  is  narrower  before  than  that  of  Ps. 
crassidenSy  and  resembles  more  in  the  general  figure  that  of 
Pjj.  meridionalisy  with  the  exception  of  the  tip  of  the  muzzle, 
which  is  somewhat  broader  in  my  skull,  and  more  nearly 
allied  in  its  form  to  that  of  Ps.  crassidens. 

2.  The  right  intermaxillary  bone  is  much  longer  posteriorly 
than  the  left,  surrounding  there  the  outside  of  the  nasal  bone, 
nearly  in  the  same  manner  as  in  Gervais's  fig.  1.  pi.  50.  This 
character  is  not  well  indicated  in  my  fig.  3.  pi.  21,  because  the 
tip  of  the  right  intermaxillary  bone  of  my  skull  has  been 
broken  off,  which  I  had  not  noticed  before  I  saw  the  figures 
in  the  ^  Ost&)graphie.' 

3.  The  two  small  faces  of  the  maxillary  bones,  immediately 
before  the  nostrils,  are  of  the  same  unequal  size  as  in  A.  me-- 
ridionalisj  the  right  being  larger  and  broader  than  the  left. 
In  Ps.  crassidens  both  are  smaller  and  of  nearly  equal  size. 

*  The  copies  of  thiflpart  of  my '  Anales '  were  sent  from  here  to  London 
Oct  25, 1869,  aod  to  Paris  Nov.  12, 1869,  by  the  post-steamen. 
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4.  The  nasal  bones  are  of  very  different  form^  without  the 
high  knob  behind,  but  each  with  a  deep  diagonal  fxurroWy 
which  divides  them  into  two  faces. 

5.  The  tip  of  the  united  parietal  bones,  with  a  prolon- 
gation going  in  between  the  frontals,  is  not  pointed  as  in  Ps. 
crasndenSf  bat  broad  and  tmncate  as  in  Pa.  TnertdionaUa. 

&  Both  the  upper  and  the  under  Jaw  have  the  same  num- 
ber of  nine  teeth,  of  which  the  first  m  the  upper  jaw  is  much 
smaller  than  the  others,  but  the  last  of  equal  size  with  the 
preceding  ones.  This  character  does  not  agree  with  the  other 
in)ecie8 ;  both  have  one  tooth  more  in  the  under  jaw  than  in 
the  upper  jaw.  Ps.  craasidens  has  eight  teeth  above  and  nine 
below,  and  Pa.  meridionalia  nine  above  and  ten  below,  the 
iiist  of  the  upper  jaw  of  this  species  being  also  much  smaller 
than  the  following  ones. 

This  difference  seems  to  me  to  be  of  great  importance,  and 
alone  sufficient  to  prove  the  distinctness  of  mj  species. 

7.  The  vomer  is  visible  between  the  upper  maxillary  bones 
in  mj  skull,  but  not  visible  in  Pa.  meridionalia. 

8.  At  least  the  form  of  the  teeth  is  entirely  different  from 
that  in  both  the  previously  known  species ;  neither  of  them 
has  the  teeth  so  thick,  short,  and  worn  as  my  species  from  the 
Patagonian  coast. 

For  all  these  reasons  I  believe  I  am  quite  justified  in  sepa- 
rating this  animal  as  a  distinct  and  new  species  from  Pa.  craa- 
sidena  and  A.  meridionalia^  naming  it  now 

Paeudorca  Chayi. 

As  I  have  given  a  comparative  description  of  the  skull  in 
the  *'  Anales,*  and  also  added  the  measurements  (p.  373)  on 
the  metrical  scale,  I  will  not  here  repeat  the  same,  but  add 
only  the  principal  measurements  of  the  skulls  of  the  three 
species  in  English  inches,  in  the  same  manner  as  they  are 
given  by  Gray  in  his  *  Catalogue  of  Seals  and  Whales,*  pp.  290 
&294. 


Entire  length 

Length  of  nose 

Length  of  teeth-line 

Length  of  lower  jaw 

Breadth  at  notch    

Breadth  at  middle  of  beak . 
Breadth  of  intermazillaries 


Pteudarca 
craasidens. 


Pb,  meridionaiis. 


Adult. 


23-24 

12i 
10 

21 

8 


23, 

11: 

19 

7; 

6i 

4i 


Toung. 


201 
9i 

8; 

16; 

6; 

5 
3 


Ps. 
Grayi, 


26 
12 
10 
21 

9 

8 

H 


54    Dr.  J.  E.  Gray  on  Emys  nigr^^Jram  Upper  Galiji^rnta. 

These  measTurements  prove  that  the  cranial  part  of  the  skull 
is  relatively  somewhat  larger  in  A.  Orayi  than  in  Pa.  craaai^ 
denSy  and  that  the  whole  animal  may  have  been  consec^nently 
stronger  and  stouter  than  the  European  species^  exceedmg  the 
Australian  one  still  more  in  both  qualities. 

The  description  and  figures  of  the  swimmine  Delphinide^ 
seen  by  myself  in  the  Atlantic  Ocean  and  published  in  my 
*  Anales.'  p.  368,  do  not  belong  to  the  Bseuaarca  Orayu  as  I 
supix)sed,  out  to  a  true  Ol6b%ocephalu8y  which  cannot  be  aeter- 
mined  exactly  without  farther  observations. 

B116DO6  Ayres,  April  24, 1872. 

VI. — On  Emys  mgra /rom  Upper  Calijbmia. 
By  Dr.  J.  E.  Grit,  F.K.S.  &c. 

Emys  niqba  of  Hallowell  is  said  to  be  the  same  as  Emys 
marmarcUa  of  Baird  and  Girard,  which  Agassiz,  in  his  great 
work  on  the  Natural  Histoiy  of  the  United  States  (of  which 
only  the  general  observations  and  the  tortoises  have  appeared), 
refers  to  the  genus  Actinemysy  and  figures  the  young  of  the 
species ;  and  on  his  authority  (for  I  have  never  been  able  to 
see  the  species)  I  have  arranged  it  under  Oeoclemmya  (see 
Cat.  Shield  Reptiles,  Suppl.  p.  27). 

In  Hallowell's  Report  on  the  Reptiles  collected  in  the 
Survey  for  the  Raihoad  from  the  Mississippi  to  the  Pacific 
Ocean,  1869  (a  work  which  I  had  not  previously  consulted), 
he  describes  and  figures  Emys  nigraj  which  he  savs  ia  very 
abundant  in  Posa  Greek,  northern  part  of  Upper  California. 
The  figure  represents  a  very  depressed  water-.Ewy«,  with  a 
dark  narrow  band  across  the  eye,  broad  webbed  feet,  with 
acute  elongated  claws.  The  head  appears  to  be  covered  with 
a  uniform  skin,  not  divided  into  symmetrical  plates.  The 
limbs  and  tail  are  marked  with  large  black  spots ;  and  the 
upper  part  of  the  head  and  neck  is  blackish,  with  numerous 
small  yellow  spots. 

The  skin  of  the  head  and  limbs  more  resembles  that  of  the 
true  Terrapins  than  any  other  American  species  I  know ;  and 
it  would  be  very  interesting  to  know  the  form  of  the  jaws.  It 
certainly  is  a  purely  aquatic  tortoise,  and  has  nothing  to  do 
with  the  more  terrestrial  tortoises  of  America  formmg  the 
genus  Oeoclemmya  or  Actinemys. 

Mr.  Hallowell  s  figure  is  very  like  a  specimen  that  I  ob- 
tained at  Nantes,  and  which  I  described  and  figured  as  Emys 
olivacea  in  the  ^  Catalogue  of  Shield  Reptiles,'  p.  30,  t.  12  c, 
and  which  is  named  Redamta  olivacea  m  the  Supplement  to 
that  Catalogue,  p.  35. 
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The  specimen  only  diffsrs  from  Mr.  Hallowell's  fignxe  in 
bebg  marked  with  brown  lines  beneath,  and  in  having  more 
elongate  claws ;  and  I  strongly  suspect  tnat  they  are  both  the 
same  species. 


'VIL — Eamerimental  Researches  upon  the  Position  of  the  Centre 
of  Gravity  in  Insects.    By  Felix  Plateau*, 

The  study  of  the  conditions  of  equilibrium  of  living  crea- 
tures, I  need  scarcely  say,  is  only  possible  when  we  know  in 
each  of  them  the  situation  of  the  centre  of  gravity,  ^ow  that 
the  knowledge  of  the  mechanics  of  the  Articulata  has  made 
considerable  progress,  thanks  to  the  employment  of  processes 
of  mvestigation  borrowed  from  physics,  it  seemed  to  me  that 
it  would  be  really  useful  to  describe  an  easy  method  of  inves- 
tigating the  centre  of  gravity  of  the  Articulata,  and  to  ^ve  an 
accomit  of  the  results  which  its  application  to  insects  has  en- 
abled me  to  obtain. 

Unfortunately  I  cannot,  in  a  mere  summary,  give  a  descrip- 
tion of  the  instrument  I  have  employed.  A  mere  short  de- 
scrintion  without  a  figure  is  of  necessity  obscure  and  of  no  use 
at  alL  I  shall  only  say  that  this  instrument  nearly  reproduces, 
on  a  small  scale  and  with  some  improvements,  that  wnich  was 
invented  by  BoreUi  to  determine  the  position  of  the  centre  of 
gravity  in  man.  As  to  the  results  of  my  experiments,  I  must 
likewise  refrain  from  giving  them  under  the  form  which  they 
take  in  my  memoir — ^tnat  is  to  say,  in  the  shape  of  a  consider- 
able number  of  figures  brought  together  in  several  tables.  I 
shall  therefore  confine  myself  to  the  indication  of  the  general 
conclusions  which  I  have  thought  I  might  deduce  from  them, 
supporting  these,  where  necessary,  by  a  few  examples. 

1.  The  centre  of  gravity  of  insects  is  situated  in  the  vertical 
median  plane  which  passes  through  the  longitudinal  axis  of 
the  body. 

2.  It  occupies  a  very  nearly  identical  position  in  insects  of 
the  same  species  and  of  the  same  sex  in  tne  same  attitude. 

3.  It  is  rarely  that  the  external  form  of  the  body  allows  us 
to  determine,  without  experiment^  the  exact  position  of  the 
centre  of  gravity.  I  shall  cite,  as  an  example,  the  results 
fiimiahed  by  the  family  of  the  Odonata.  All  its  representa- 
tives have  nearly  the  same  external  aspect ;  and  yet,  notwith- 
standing this  quasi-identity  of  structure,  I  have  found  the 

*  Bibliotbeqne  Universelle :  Archiyes  des  Sciences  Physiques  et  Na- 
toielks,  tome  xliii  1872,  from  an  abstract  communicated  By  the  author. 
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following  differences  in  the  relative  positions  of  the  centre  of 
gravity: — 

Agrion  pueOa  $  .  First  third  of  the  third  abdominal  seg' 
ment. 

Agrion  aanguinea.  Posterior  margin  of  the  second  abdo- 
minal segment. 

LxbeUtda  conspurcaia  9  •  Posterior  margin  of  the  meta-t 
thorax. 

Ltbellula  vvlgata  ?  .  Furrow  between  thorax  and  abdomoa. 

Cordulia  metaUtca  ?  .  Posterior  margin  of  the  metathorax. 

jEschna  grandis  $  .  Middle  of  the  second  abdominal  seg- 
ment. 

4.  The  centre  of  gravity  does  not  occupy  the  same  position 
in  the  two  sexes  of  the  same  species ;  it  is  sometimes  more 
and  sometimes  less  backward  in  the  females  than  in  the  males, 
and  its  situation  depends  upon  the  relations  existing  between 
the  various  dimensions  of  the  individuals. 

It  might  have  been  supposed  that  the  centre  of  gravity  was 
always  situated  farther  back  in  the  females,  the  abdomen  of 
whicn  is  generally  more  voluminous  than  that  of  the  males. 
I  have  observed  the  opposite  condition  in  the  females  of 
Oryctea  ncmcornisy  Ltbellula  vulgaia^  and  Agrion  pueJla, 

5.  During  the  metamorphosis  of  the  larva  into  the  perfect 
insect,  the  relative  centre  of  gravity  approaches  the  head ;  the 
absolute  centre  of  gravity,  on  the  contrary,  departs  from  it*. 

This  apparent  contradiction  is  easily  explamed.  The  tho- 
rax of  larvffi  is  generally  very  much  reduced  and  the  segments 
of  the  abdomen  numerous.  The  centre  of  gravity  therefore 
falls  inevitably  in  an  abdominal  segment.  In  the  perfect 
insect  the  thorax  has  acquired  considerable  dimensions,  and 
the  number  of  abdominal  segments  has  diminished.  The 
thorax,  thus  being  more  prolonged  posteriorly,  has  advanced, 
in  a  manner,  to  meet  the  centre  of  gravity,  which  remains 
plainly  in  the  median  region  of  the  body ;  and  the  abdomen 

*  In  my  memoir  I  have  ^yen  the  name  of  the  rdaUve  position  of  the 
centre  of  gravity  to  itff  position  with  relation  to  some  one  of  the  parts  of 
the  body  (segxpent,  coxa,  &c.)y  and  that  of  the  absohde  poeition  of  <Atf 
centre  of  gravity  to  the  number  which  is  obtained  by  calculating  the 
relation  between  the  distance  from  the  centre  of  gravity  to  the  posterior 
extremity  of  the  bodv  and  the  total  length  of  the  animal.  The  quotients 
0*60, 0*67,  for  example,  obtained  in  this  manner,  signify  that  the  distance 
from  the  centre  of  gravity  to  the  posterior  extremity  is  Jive  tenths  or  sixty' 
seven  hundredths  of  the  length  of  the  body.  They  show  at  once,  and 
independently  of  the  form  and  extent  of  the  segments,  whether  the  centre 
of  gravity  is  at  the  middle  of  the  insect,  more  approximated  to  the  head, 
or  nearer  to  the  anal  orifice. 
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beooming  shortened^  the  distance  from  its  extremity  to  the 
point  in  question  diminishes. 

6.  In  standing,  the  centre  of  gravity  is  placed  at  the  base 
of  Ae  abdomen,  or  in  the  posterior  part  of  the  thorax,  and 
Qsiudly  at  the  middle  of  the  length  of  the  body, 

7.  In  walking,  the  centre  of  gravity  of  an  insect  is  con-» 
stantly  displaced  around  a  mean  position,  bat  by  too  small  an 
amomit  to  be  capable  of  measurement. 

In  fact,  if  we  make  experiments  by  means  of  Saltatorial 
Orthoptera  (locusts  or  grasshoppers),  we  find  that  the  move- 
ments of  their  enormous  postenor  limbs  induce  changes  in  the 
situation  of  the  centre  of  gravity ;  but  these  changes  being 
veay  slight,  we  arrive  at  the  conclusion  that  it  womd  be  im- 
poMihle  to  measure  them  in  ordinary  insects. 

8.  We  do  not  detect  any  displacement  of  the  centre  of 
gravity  when  an  insect  passes  from  the  position  of  repose  to 
tiiat  of  flight,  except  in  those  species  in  which  the  wings  are 
decumbent  or  crossed  upon  the  back  in  a  state  of  repose.  The 
displacement  is  horizontal  and  from  behind  forward.  For 
example,  this  displacement  is  as  follows,  in  the  following 
species: — 

Dytiscus  dtmiduUua  0*045  of  the  total  length  of  the  body* 

HydrophiluB  piceue  0*028  „  „ 

ifelohniha  vulgaris  ?  0'053  „  „ 

Notonecta  fflauca  .  .  .  0*032  „  „ 

Locusta  viridissima .  .  0*064  „  „ 

Vespa  vulgaris  ....  0*023  „  „ 

Husia  gamma    .  .  •  •  0*025  „  „ 

Eristalis  tenax  ....  0*037 
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9.  During  active  flight  the  centre  of  gravity  oscillates  con- 
tinually around  a  mean  position  which  answers  to  the  moments 
when  the  extremities  of  the  wings  are  at  the  point  of  crossing 
of  the  figure-of-8  curve  which  they  describe  in  the  air. 

10.  In  aquatic  insects  the  centre  of  gravity  is  nearer  to  the 
lower  than  to  the  upper  surface  of  the  body. 

11.  During  natation  the  movements  of  the  oar-like  posterior 
legs  cause  oscillations  of  the  centre  of  gravity  around  a  mean 
position,  which  answers  to  the  situation  of  the  natatory  feet 
at  the  middle  of  their  course.  These  oscillations  of  the  centre 
of  gravity  induce  a  continual  balancing  of  the  body  upon  a 
transverse  axis  passing  through  the  mean  centre  of  gravity, 
and  cause  it,  consequently,  to  traverse  a  slightly  undulatea 
path. 
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VJLLL — 0i9ervaium8  an  Mr.  Carier^s  vopet   ^  On  two  new 
Sbongeajirom  the  Antarctic  Seoj  ana  on  a  new  Species  of 
Tethja  Jrom  Shetland;  together  with  Obeervations  on  the 
Reproduction  of  Sponges  commencing  from  Zygosis  of  the 
Sponge-aninuJU^  JBj  J .  S.  BoWERBANK|  I1L.D.,  F.B.S.,&c. 

Mr.  Cabter^s  frank  and  straightforward,  thoogli  not  yeiy 
ooorteons  style  of  criticism,  emboldens  me  to  ad(^t  a  like 
free-and-eafly  style  in  making  a  few  observations  on  the  sub- 
jects of  his  paper  published  in  the  ^  Annals  and  Magazine  of 
"Natural  History/  No.  54,  June  1872.  Let  me  ask  him,  thou, 
why  he  designates  his  proposed  new  genus  jBoMeZZo,  without 
giving  us  the  slightest  idea  of  its  generic  characters,  as  the 
author  himself  states,  p.  415,  '^  All  that  I  have  to  offer  re- 
specting this  sponge  is  the  description  of  two  forms  of  spi- 
cules; and  these  organs  are  essentially  specific  characters. 
K  he  had  described  these  spicula  without  gomg  to  the  extre- 
mity of  founding  a  new  genus  and  species  to  account  for  them, 
it  would,  I  think,  have  been  quite  sufficient  for  all  scientific 
purposes.  The  term  Rossdla  does  not  seem  to  be  a  happy  one, 
and  would  certainly  have  been  perfectly  incomprenensible 
without  his  reference  to  Boss.  In  the  first  place  we  have 
already  two  genera  named  Bossioy  one  of  birds  and  one  of  mol- 
lusca;  so  thata  third  founded  on  the  same  name  appears  to  be 
rather  superfluous ;  and,  as  constructed  by  the  author,  it  is 
yeiy  possible  that  our  French  friends  would  understand  the 

Ofrom  its  name,  as  having  been  founded  in  honour  of 
,  the  eminent  communist  who  was  summarily  disposed 
of  some  time  since  by  the  milit  ary  tribunals  of  Pans. 

Tethya  antarctica^  Carter. 

The  specific  characters  of  the  spon^  (upon  which  its  whole 
history,  Doth  actual  and  imaginary,  is  based)  are  given  from 
a  single  specimen  of  a  gemmule  apparently  somewhat  dis- 
torted ;  but  this  distortion  ^ives  the  author  an  imaginary  basal 
anchoring  character,  which,  however,  is  quite  a  new  habit 
among  the  Tethece  in  their  adult  and  natural  condition.  The 
supposed  new  species  is  illustrated  in  a  diagrammatic  series  of 
dots  and  lines^  which  may  afford  effective  recollections  to  the 
author,  but  will  certainly  serve  any  other  purpose  rather  than 
that  of  leading  future  students  to  the  identification  of  the 
species,  which,  I  have  a  strong  idea,  is,  in  reality,  Tethea 
similltmay  from  the  South  Sea,  in  the  museum  of  the  Royal 
College  of  Surgeons,  and  registered  in  the  catalogue  of 
"Contents  of  the  Museum,"  part  i.  1860,  p.  128,  5.  176, 
"  from  Tongatabue ;"  and  he  will  see,  in  the  last  paragraph, 
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E.  148,  voLi.  of  ^  Monognqphof  the  Britith  Spongiadas/  tkat  I 
are  stated  that  that  species  has  the  same  descriptiaii  of  gem- 
male  as  the  larger  of  the  two  described  as  belonging  to  T. 
craniumj  but  that  the  smaller  and  more  simple  ones  which 
acocHnpanj  the  large  one  in  that  species  are  not  present  in 
the  colle^  specimen  of  71  simiUima,  A  difference  in  the 
amomit  m  the  projection  of  the  spicula  be^nd  the  margins  of 
some  parts  of  the  oUect  prepaid  for  nucroseopical  observa- 
tion,  as  represented  07  Mr*  Carter  in  his  pi.  xx.  fig.  2,  is 
yei^  likelj  to  be  caosed  by  the  process  of  preparation  for  ex- 
ammation.  In  the  natoral  condition,  as  represented  in  the 
gemmnles  of  T.  craniumy  in  ^  Mon.  Brit.  Spongiadie,'  pi.  xxv. 
fig.  344,  ihqr  do  not  appear  beyond  the  external  membrane  of 
the  gemmnle.  These  facts  are  all  stated  in  p.  147  of  toL  ii. 
of  my  work,  and  might  have  been  readily  verified  by  Mr. 
Garter  fix>m  the  specim^is  of  T.  cranium  in  the  British 
Hosenm,  had  he  taken  the  trouble  to  carefally  examine 
them.  The  fact  of  their  not  appearing  beyond  the  surface  of 
the  gemmule  miUtates  stoonglv  against  Mr.  Carter's  imaginaiy 
base  with  its  anchorii^  spicula ;  and  neither  in  the  adult  state 
of  the  specimens  of  9;  nmiUimaj  nor  in  any  other  among  the 
ten  species  with  which  I  am  familiar,  are  there  any  such  an* 
choring  spicula  in  their  natural  state* 

The  author,  in  the  last  paragraph  of  p.  410  of  his  paper, 
has  evidently  fallen  into  the  error  of  miagining  that  the 
"  ovum  or,  rather,  young  Tethya  "  is,  in  point  of  structure,  the 
exact  zepresentatiTe  of  the  mature  sponge,  wh^,  in  truth,  a 
yeiy  considerable  difference  in  structural  arrangement  exists 
between  them — ^that  is,  if  we  are  to  take  Teihea  craniumy 
the  structure  of  which  we  do  know,  as  our  example  of  the 
anatomy  of  the  fully  developed  sponge  and  the  gemmules 
within  It. 

Mr.  Carter  appears  to  have  been  somewhat  shocked  by 
finding  a  jar  at  the  British  Museum  labelled  '^ '  Shetland.  J. 
S.  Bowerbank,  52.  3.  12.  70-73,'  to  which  is  added,  in  Dr. 
Bowerbank's  blue  ink  and  handwriting,  ^Tethya  lyncurium.^  " 
I  think  Mr.  Carter  will  find  that  I  have  not  labelled  the  jar 
Tetkya  but  TetheUy  if  I  have  labelled  it  myself  at  all.  At 
this  distance  of  time  I  only  recollect  that  I  gave  some  British 
Sponges  to  the  British  Museum,  and  that  among  them  were 
several  specimens  of  Tethea  cranium 'j  and  whether  I  mis- 
labelled the  jar  myself  inadvertently,  or  the  label  was  cut 
&om  the  list  of  species  sent,  and  so  stuck  on  it  in  error,  I  really 
cannot  say ;  the  numbers  on  the  label  were  certainly  not  put 
on  ly  me.  In  this  jar  Mr.  Carter  found  ^'  six  specimens,  two 
of  tethya  cranium  and  four  of  another  species  of  Tethya  as 
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Jet  nndescribed ; "  and  the  latter  specimens  he  snbBeqnentfy 
escribed  as  Teihya  antarctica.  Mr.  Carter  seems  to  have  been 
exceedingly  fortunate,  if  he  be  correct  in  his  conclusions,  in  find* 
ing  four  specimens  of  a  new  species,  as  immediatelj  on  reading 
his  observations  on  them  I  set  myself  to  caremllj  examine 
the  remainder  of  mj  stock  of  T.  craniuniy  more  than  a  hundred 
specimens,  varying  in  size  from  a  pea  to  an  average-sized 
orange ;  and  I  eomd  not  find  a  single  specimen  among  them 
that  could  not  be  satisfactorily  identified  as  T.  cranium.  I 
therefore  feel  strongly  inclined  to  believe  that  Mr.  Carter  has 
fallen  into  the  error  of  making  from  small,  unimportant  dif- 
ferences in  the  same  sorts  of  structures,  two  species  out  of 
one ;  but  the  dots  and  lines  he  has  given  in  illustration  of  his 
paper  are  so  vague  and  unsatisfactory,  that  they  do  not  at  all 
assist  us  in  unravelling  the  mystery.  The  description  of  the 
eemmules  of  his  T.  zedandica  would  apply  quite  as  well  to 
tnose  of  71  cranium ;  and  every  form  of  spiculum  that  he 
figures  as  from  the  former,  may  oe  readily  found  in  the  latter 
species. 

The  author,  in  p.  419,  treating  of  ^'  the  small  globular  and 
compressed  elliptical  bodies  "  or  gemmules  of  Tetheay  writes,  in 
the  second  paragraph,  ^'  In  Dr.  Bowerbank's  ^  British  Sponges,' 
pi.  25.  fig.  343,  will  be  found  a  monstrous  representation  of  one 
of  these  oviform  bodies  nnder  the  designation  of  ^  gemmule,' 
which  is  only  suroassed  by  his  description  (vol.  li.  p.  87), 
where  he  applies  the  term  ^sexual  *  to  them,  and  conjectures 
that  one  may  be  the  ^  female  or  prolific  gemmule ;'  out  Dr. 
Bowerbank  had  never  been  able  to  discover  any  ^  spermatozoa ' 
in  either!  As  this  is  a  kind  of  physiology  that  I  do  not  un- 
derstand, let  us  go  back  to  the  term  oviform  &c." 

If  the  author  of  the  paper,  in  place  of  criticising  the  represen* 
tation  of  the  gemmules  of  T.  cranium  in  vol.  i.  pi.  25.  fig.  343, 
and  the  description  of  them  in  vol.  ii.  p.  87,  of  the  ^  Monograph 
of  British  Sponges,'  in  the  fli;ppant  manner  in  which  he  has 
indulged,  had  communicated  with  me  on  the  subject,  I  could 
have  mformed  him  that,  instead  of  illustrating  the  anatomy  of 
the  subjects  under  consideration  by  dots  and  lines,  the  figures 
alluded  to  were  drawn  from  the  preparation  still  in  my  pos- 
session, by  the  aid  of  the  microscope  and  the  camera  lucida, 
by  one  of  the  most  talented  and  accurate  microscopical  artists 
that  we  have  among  us,  Mr.  W.  Lens  Aldous.  and  that  his 
representation  of  the  originals  is  not  in  the  slightest  degree 
exaggerated ;  on  the  contrary,  the  figure  of  the  larger  of  the 
two  is  that  of  a  gemmule  rather  less  complicated  in  its  struc- 
ture than  many  of  those  closely  adjoining  it,  in  a  slice  of  the 
sponge  immersed  in  Canada  bEilsam,  about  four  lines  square; 
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and  which  contains  twenfy-one  such  gemmnles  as  the  two 
represented — ^fourteen  of  the  small  and  more  simple  ones,  and 
seyen  of  the  so-called  monstrosities ;  and  I  shall  at  any  time 
be  happy  to  show  the  ori^als  of  the  figures  to  Mr.  Carteri 
and  to  conyince  him  that  all  that  is  monstrous  in  the  matter  is 
m  his  own  imagination.  Haying  had  ample  opportunity  of 
yerifying  the  correctness  of  the  figures  under  consideration  by 
access  to  the  specimens  in  the  British  Museum,  and  haying 
failed  in  this  part  of  his  researches,  it  is  eyident  that  he  has 
much  more  to  learn  of  the  anatomy  of  the  sponges  xmder  con- 
sideration before  he  will  be  master  of  his  suDJects.  What  we 
want  in  the  inyestigation  of  such  matters  is  careful  minute 
obeenrations  and  faithful  figures  and  records  of  their  structure, 
and  not  abstruse  hypothetical  imaginations  illustrated  by  dia- 
grams of  dots  and  Imes.  And  I  think  I  may  yenture  to  pre- 
dict that  no  naturalist  will  hereafter  be  able,  by  Mr.  Carter's 
descriptions  or  his  illustrations,  to  recognize  either  his  Tethya 
mUarctica  or  Tetkya  zetlandica. 

I  must  acknowledge  that  I  hayenot  yet  been  able  to  realize 
Mr.  Carter's  idea  that  a  sponge  is  a  compound  creature,  and 
diat  eyery  ciliuuL  with  its  basal  cell  is  a  separate  or  distinct 
animaL  It  is  a  step  beyond  my  comprehension ;  for  if  it  be 
80  in  sponges,  why  not  also  in  human  beings  ?  from  one  of 
whom  I  haye  seen  the  cilia  liying  and  in  motion.  The  late 
Professor  Liston,  of  Uniyersity  College,  many  years  ago  had 
a  patient  in  the  Uniyersity  Hospital  with  polypus  in  his 
nose:  and  he  inyited  me  to  come  up  one  morning,  and  pro- 
mised to  show  me  the  human  cilia  in  motion  on  a  small  piece 
of  the  polypus  from  the  nose  of  the  man.  I  went,  ana  had 
the  satisfaction  of  seeing  them,  in  rather  languid  motion,  in 
some  of  their  own  fluid,  in  a  cell  slightly  warmed  by  haying 
been  put  into  warm  water  and  then  placed  beneath  the  micro- 
scope. The  aerating  surfaces  of  a  ^eat  yariety  of  animals^ 
beside  sponges,  are  abundantly  supplied  with  cilia  and  ciliatea 
cells ;  are  we  to  regard  all  these  as  compound  animals  ? 


IX. — On  a  new  Speciee  ofTimfilidkfrom  Eastern  India^ 
By  Abthub  Viscount  WAiJbEN,  P.Z.S.,  F.ILS. 

TimaUa  Jerdontj  n.  sp. 
TimaKa  pSeata,  HonC  ap.  Jerdon,  R  of  Ind.  iL  p.  24,  nee  Horot 

A  narrow  firontal  band  extending  oyer  the  eyes,  the  cheeks, 
dun,  and  throat  white ;  forehead  and  crown  deep  chestnut ; 
remainder  of  upper  surface  dark  oliye-grey ;  quuls  and  rec-* 
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trices  above  brown,  tinged  with  olive ;  rectrices  tinwaaei  bj 
numerous  narrow  bands  of  a  darker  shade  of  biown ;  upper 
part  of  breast  white,  changing  to  cinereous  lower  down ;  each 
feather  with  a  bkck  shaft ;  remainder  of  lower  surface  fnlyoufi 
mixed  with  cinereous  olive ;  under  tail-coverts  cinereous  olive. 

LongUiudo 

Boetr.  anar.    Ala.        Caudao.       Tarsi. 
T.Jerdani,.     0-31  2*36         2-88  0-88.  « Khasia Hilla." 

T.piUata..     0-60         2-62         312  100.  "Java/* 

Described  from  specimens  obtained  in  the  Khasia  Hills. 

This  bird  has  hitherto  been  considered  identical  with  the 
Javan  T,  pileaic^  Horsf.  A  comparison  I  have  recently  been 
enabled  to  make  with  authentic  Javan  examples  has  convinced 
me  of  their  specific  distinctness.  True  T.  pileata  is  a  larger 
bird;  in  it  the  bill  is. much  more  powerful,  its  altitude  being 
quite  double  that  of  examples  from  the  EJiasia  Hills ;  the 
crown  of  the  head  is  bright  ferruginous,  not  dark  chestnut ; 
the  colour  of  the  upper  plumage,  wings,  and  rectrices  is  con- 
siderably paler ;  that  of  tne  lower  is  pale  tawny ;  and  the  ashy 
colour  of  tne  black-shafted  breast-plumes  isHess  intense.  My 
deeply  lamented  friend  Dr.  Jerdon  fuUy  concurred  with  me  in 
the  proprie^  of  separating  the  two  species. 

In  the  *  Birds  of  India  {I,  c.)  this  species  is  said  to  extend 
through  the  Malayan  peninsula  to  Java ;  but  I  beUeve  that 
it  has  never  been  found  further  south  than  Arakan.  Neither 
it  nor  the  Javan  species  has  been  shown  to  occur  in  the 
Malayan  peninsula  or  in  Sumatra.  It  seems  to  belong  to 
that  category  of  Javan  forms  (such  as  Harpactea  ore£io8f 
Orypsirrhina  variansj  Bhringa  remifery  &c.)  which,  while 
absent  from  the  intermediate  regions  of  Sumatra  and  the  Malay 
peninsula,  reappear  further  to  &e  north  in  Burma,  some  pene- 
trating as  far  as  Nipaul. 


X. — Notts  on  the  Anatomy  of  the  Derrtah  (Cynocephalus 
hamadiyas).  By  Alexander  Macalister,  M.B.,  Pro- 
fessor of  Zoology,  University  of  Dublin. 

The  Dublin  2joological  Gardens  received  from  Viscount 
Southwell  two  fine  specimens  of  this  curious  animal,  a  male 
and  a  female,  both  full-grown  and  in  excellent  condition. 
After  a  residence  of  some  months,  the  male  sickened  and  died 
suddenly,  and  was  dissected  carefully  by  Professor  Haughton 
and  myself. 
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The  most  important  points  of  the  muscular  anatomy  of  this 
animal  are  as  follows : — 

The  trapezius  was  indivisible^  and  was  inserted  into  the 
outer  half  of  the  clavicle.  The  stemo*  and  cleidomastoids 
were  inseparable  and  large^  being  nearly  an  ounce  in  weight. 
The  omonyoid  was  a  single-belli^  muscle,  with  no  tendinous 
intersection.  The  trachelo-acromial  was  large,  half  the  size 
of  the  stemo-cleidomastoid.  The  latissimus  dorsi  arises  from 
the  eleven  spines  below  the  fifth  dorsal^  and  from  the  posterior 
fifth  of  the  iliac  crest,  but  from  no  nbs.  The  rhomboid  is 
mdivisible,  but  consists  of  the  usual  occipital  and  dorsal  por- 
tions. The  serratus  magnus  is  in  three  parts,  and  extends 
firom  the  second  cervical  transverse  process  to  the  tenth  rib ; 
the  uppermost  and  lowest  of  these  are  strong,  the  middle 
weaker. 

Serratus  posticus  superior  is  attached  to  the  third,  fourth, 
and  fifth  ril»,  the  inferior  to  the  ninth,  tenth,  eleventh,  twelfth, 
and  thirteentli  ribs.  The  pectoralis  minor  arises  from  the 
cartilages  of  the  second  to  the  seventh  ribs,  and  from  the 
abdommal  aponeurosis.  The  deltoid  is  easily  divisible  into 
scapular,  acromial,  and  clavicular  parts ;  of  these  the  acromial 
is  tne  largest,  the  clavicular  about  half  its  size,  and  the  sca- 
pular stiu  smaJler.  The  subclavius  does  not  extend  beyond 
the  clavicle.  The  capsular  muscles  of  the  shoulder  are  as 
usual,  and  in  the  following  proportions  of  relative  develop- 
ment :-^-snpraspinatus  »  1,  infraspinatus  »  1*34,  subscapu- 
laiis  3s  1*6,  teres  major  0*6,  teres  minor  »  0*17.  There  is  a 
pectoralis  quartus  from  the  cartilages  of  the  lowest  ribs,  in- 
serted under  the  pectoralis  major  and  below  the  pectoralis 
minor  into  the  shoxdder-capsule.  The  coraco-brachialis  is 
double — a  short  muscle  (c.  brevis  of  Wood)  weighing  0*07  of  an 
ounce,  and  a  longer,  going  to  the  lower  third  of  the  humerus, 
weighing  0*14.  Tne  two  heads  of  the  biceps  humeri  were 
insepan^ly  united ;  and  the  entire  muscle  was  nearly  2  ounces 
in  weight :  this  muscle  was  2'8  times  as  heavy  as  the  bra- 
chialis  anticus ;  and  the  triceps  (which  is  divisible  into  long, 
outer,  and  inner  parts)  is  exactly  double  the  sum  of  these  two 
flexors.  The  coracoid  head  of  the  biceps  was  fleshy.  The 
dorsi  epitrochlearis  was  thin,  extending  halfway  down  the 
arm,  ana  half  an  oipice  in  weight. 

lliere  are  two  anconei,  an  outer  and  an  inner. 

Among  the  forearm  muscles  the  peculiarities  were : — The 
nahnaris  longus  fleshy  for  the  upper  half  of  the  forearm,  and 
naif  the  size  of  the  flexor  carpi  radialis.  The  flexor  sublimis 
has  no  radial  origin.  The  flexor  digitorum  profundus  and 
poUicis  are  inseparably  connected,  and  there  is  a  condyloid 
nead  separated  from  the  rest  by  the  me<Uan  nerve.  The  polli- 
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ceal  tendon  of  this  muscle  arises  from  that  part  of  the  flexor 
mass  which  springs  from  the  inner  side  of  the  olecranon. 

Pronator  qoadratns  is  bilaminar^  the  upper  layer  being  tri- 
angular, with  the  base  at  the  ulna ;  the  deeper  lajer  is  idso  a 
triangle  with  a  radial  base :  the  entire  muscle  occupies  one 
fourth  of  the  ulna  and  one  sixth  of  the  radius. 

There  is  a  large  supinator  longus,  exactly  equal  to  the  pro- 
nator teres  (0*4  of  an  ounce).  The  extensor  minimi  digiti 
supplies  the  fourth  and  fifth  fingers.  The  indicator  supplies 
the  second  and  third  digits ;  and  there  is  no  abductor  minor 
pollicis  (extensor  primi  intemodii  poUicis). 

Palmaris  brevis  is  very  thick,  and  attached  to  the  pisiform 
bone.  The  abductor  pollicis  brevis  is  divided  into  two — a 
weak  external  slip  arising  from  the  metacarpal  bone,  and  an 
internal  stronger  one  from  the  trapezium.  The  flexor  brevis 
pollicis  is  also  divided  into  two  parts,  both  of  which  arise  from 
the  annular  ligament.  A  distinct  opponens  pollicis  stretches 
from  the  trapezium  to  the  poUiceal  metacarpal ;  and  there  is 
an  adductor  from  the  middle  metacarpal.  The  little  finger 
has  three  muscles — an  abductor,  an  opponens,  and  a  flexor. 
The  hand-interossei  are  as  in  man,  as  are  the  lumbricales. 
The  abductor  pollicis  major  is  mainly  inserted  into  the  trape- 
zitun,  with  a  few  fibres  into  the  metacarpaL 

The  psoas  parvus  is  one  seventh  part  of  the  psoas  magnus, 
which  latter  is  inseparable  from  the  iliacus.  The  adductors 
are  three,  as  usual ;  and  the  pectineus  is  very  small.  The 
gluteus  maximus,  aeitator  cauosB,  and  tensor  vaginas  femoris 
are  inseparable,  as  also  are  the  pyriformis  and  gluteus  medius. 

The  biceps  femoris  is  ischiatic,  and  has  only  one  head. 
The  semitendinosus  is  one  third  the  size  of  the  biceps,  and 
the  semimembranosus  is  one  fourth.  The  extensors  of  the 
knee  are  to  the  flexors  as  11*6 :  16*09. 

Plantaris  is  very  large,  and  attached  as  usuaL  The  flexor 
digitorum  muscle  mainly  supplies  the  second  and  fifth  toes, 
while  the  flexor  hallucis  supplies  the  first,  third,  and  fourth 
toes.  The  tibialis  anticus  has  a  double  tenaon,  and  is  attached 
to  the  internal  cuneiform  and  metatarsal  bone  of  the  hallux. 

The  peronsBus  longus  has  a  sesamoid  bone  in  its  tendon. 
The  peronsBus  brevis  has  a  thread-like  ofFshooting  tendon,  re- 
presenting the  ^ronsBUS  ouinti.  There  is  a  large  pyriform 
abductor  minimi  digiti.  The  flexor  brevis  di^torum  has  no 
tendon  to  the  fifth  toe :  nor  is  there  a  lumbricalis  for  the  second 
toe:  the  others  are  all  bicipital. 

From  the  tendon  of  the  flexor  hallucis  at  the  ankle  there 
arose  a  fleshy  belly,  which  soon  became  tendinous :  and  this 
formed  a  head  for  tne  first  lumbricalis,  which  was  thus  made 
into  a  digastric  muscle. 
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The  foot-interoasei  are  as  follows : — three  plantar,  an  ad- 
ductor hallncis.  an  adductor  indicis,  and  adductor  quinti  digiti. 
The  dorsals  are :— abductor  indicis  with  only  one  head  from 
the  second  metatarsal  bone,  an  abductor  medii  digiti  with  two 
heads,  an  adductor  medii  digiti,  an  abductor  annularis. 

The  masseter  is  verj  large ;  and  so  is  the  temporal ;  the 
entire  muscular  mass  for  the  closure  of  the  jaws  is  over  twelve 
ounces  in  weight — ^that  is,  equal  to  the  entire  quadriceps  ex- 
tensor cruris. 

This  animal  is  a  native  of  Abyssinia,  and,  under  the  name 
of  Hepi  and  Thoth,  figured  largely  in  the  Egyptian  mytho- 
logy ;  but  this  part  oi  its  history  has  been  very  thoroughly 
elucidated  by  Ehrenberg  in  his  paper  "  Ueber  den  Cynocephcdus 
der  Aegyptier,  nebst  emigen  Betrachtungen  iiber  die  ftgyp- 
tische  Mythe  der  Thot  und  Sphinx  vom  naturhistorische 
Standpunkt,"  in  the  ^  Abhandlungen '  of  the  Berlin  Academy 
for  1833  (PhysikaL  Klasse,  p.  337).  Mr.  Ogilby,  however, 
has  combated  this  opinion,  and  supposes  that  another  species, 
which  he  names  Cynocephalua  Tkothj  is  the  sacred  animal  of 
Hermapolis  (Proc.  ZooL  Soc  1843,  p.  10).  However,  it  is 
unquestionable  that  the  figures  of  tne  animal  in  Lepsius, 
Bossellini,  and  on  Canopi  and  ScaraUxBtj  &c.,  in  the  Dublin 
Universily  Museum,  are  exceedingly  good  representations  of 
the  Hamadryad. 

The  literature  of  the  anatomy  of  Cynocephali  and  their 
allies  is  not  extensive :  the  best  papers  on  the  subject  are  those 
by  Pagenstecher  (Drill^ '  Zoologischer  Garten,'  1867,  p.  128), 
and  Champneys  (Anubis,  *  Journal  of  Anat.'  1871,  p.  176).  Li 
comparing  the  latter  pager  with  my  description,  the  following 
points  mav  be  noticed  in  which  the  Anubis  and  Hamadryad 
are  dissimilar : — The  trachelo-acromial  is  attached  to  the  occi- 
put in  the  Anubis,  while  it  is  not  in  the  Hamadryad  j  the  lesser 
pectoral  was  not  separate  in  the  Anubis,  and  the  msertion  of 
its  representative  was  along  the  bicipital  groove,  not  into  the 
semivagina  of  the  shoulder-joint ;  the  rhomboids  were  separa- 
hle  in  the  Anubis,  not  in  the  tiamadrvad;  the  arrangementof  the 
serratus  magnus.  desoribed  by  Cnampneys  in  the  Anubis, 
was  very  dissimilar  to  what  is  described  above;  the  extensor 
carpi  ulnaris  had  an  origin  from  the  ulna  in  the  Hamadryad,  but 
not  in  the  Anubis ;  the  abductor  poUicis  major  had  a  sesamoid 
cartilage  in  the  Anubis  (Z.  c.  p.  184),  no  such  thing  existed  in 
the  Hamadryad ;  the  iliacus  is  simple  in  the  Hamadryad,  not 
in  the  Anubis ;  plantaris  was  perfectly  separate  in  the  Hama- 
dryad, but  not  so  in  the  Anubis;  Champneys's  peronasus 
tertii  in  the  Anubis  is  really,  as  he  suggests,  a  quinti,  as  also 
is  the  so-called  tertii  of  Church. 
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MISCELLANEOUS. 

On  same  Dermal  Tubercles  aesodaUd  untJi  Fossil  Fish-remains. 
To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History. 

Oentlexen, — In  the  '  Annals  and  Magazine  of  Natural  History  * 
for  April,  pp.  260  &  261,  there  is  an  interesting  communication  by 
Messrs.  Hancock  and  Atthey,  in  which  they  describe  the  discovery 
of  certain  teeth-like  bodies  found  associated  with  Cladodus  mirabUis 
and  Gyraoanihus  tuberculatus. 

They  refer  to  a  paper  of  mine,  published  in  the  '  Transactions  of 
the  Geological  Society  of  Glasgow,'  vol.  iv.  pt.  1.  pp.  67--69,  and 
state  that  I  seem  to  confound  Diplodus  with  those  teeth-like  bodies 
or  dermal  tubercles,  and  to  consider  the  remains  of  the  semicartila- 
ginous  skeleton  to  be  shagreen, — and  also  state  that  it  is  to  Prof. 
Williamson  that  we  owe  the  discovery  of  the  true  nature  of  this 
peculiar  substance,  who  clearly  proves  it  to  be  the  remains  of  what 
he  terms  the  chondriform  bone  or  semicartilaginous  skeleton. 

While  I  do  not  wish  to  call  in  question  their  deductions  regarding 
their  own  discoveries,  or  the  identifications  of  Prof.  Williamson,  I 
beg,  however,  to  be  allowed  to  express  my  surprise  at  those  gentle- 
men supposing  that  I  had  confounded  Diplodus  ^dth  the  dermal 
tubercles  referred  to. 

In  my  paper  I  refer  to  the  discovery  of  a  slab  of  ironstone  covered 
with  shagreen,  and  two  spines  of  Ctenacanthus  hybodoides  imbedded 
in  that  substance.  Associated  with  these  spines  are  a  number  of 
the  teeth  of  Cladodus  mirabilis,  all  evidently  in  their  proper  relative 
position.  I  had  removed  a  portion  of  the  ironstone  overl3ring  the 
snout,  and  exposed  the  skin  thickly  studded  over  with  numerous 
teeth-like  bodies,  consisting  of  two,  three,  and  four  curved  divei^ng 
points  rising  from  an  expanded  base,  and  with  a  sharp  keel  on  the 
curved  side  passing  to  the  apex  of  each  of  the  points. 

Further  on  I  state  that  I  discovered  on  another  slab  of  ironstone 
the  teeth  of  Diplodus  gihbosus  associated  with  another  form  of  those 
dermal  teeth-like  bodies ;  but  these  are  smooth,  enamelled,  circular 
in  section,  and  relatively  larger,  and  more  sharply  pointed  than 
those  with  the  keel  along  the  curved  face.  Thus  having  found  the 
first  form  associated  with  the  teeth  of  Cladodus  mirabilis  and  the 
latter  with  the  teeth  of  Diplodus  gibbosus,  and  having  frequently 
verified  this  discovery,  the  conclusion  was  irresistible,  viz.  that 
they  each  represented  the  dermal  development  of  different  fish; 
and  as  in  the  recent  rays  (that  is,  in  the  living  forms)  sexual  dif- 
ferences are  to  be  noted  in  the  dermal  development,  I  suggested 
the  probability  of  the  difference  exhibited  in  the  fossils  being  due  to 
a  similar  cause.  This  suggestion  is  thrown  out  without  the  slightest 
desire  to  dogmatize,  well  knowing  that  there  have  been  far  too  many 
forms  named  from  being  simply  found  associated  with  other  parts. 
The  evidence,  however,  is  much  in  favour  of  the  suggestion.  The 
different  forms  are  not  only  associated  with,  but  are  imbedded  in, 
the  shagreen  of  the  fish. 
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From  numerous  microscopic  sections,  both  of  the  semicartilaginons 
Bkeleton  and  that  of  the  skin,  there  is  not  the  ahghtest  doubt  re- 
garding the  bone  of  the  skeleton  and  the  shagreen  of  the  skin.  In 
sections  of  the  latter  I  have  exposed  the  dermal  tubercles  resting 
npon  and  attached  to  the  skin. 

Jaxxb  THOicsoir. 
276  %liaton  Street,  Glasgow. 
May  27. 

On  the  two  (?)  unknown  Species  of  Argus  Pheasant. 
To  the  Editors  of  the  Annals  and  Magazine  of  Natural  Ilisiory, 

GBNTLKMXir, — Permit  me  to  make  a  few  remarks  on  the  feathers  of 
the  two  (?)  unknown  species  of  Argus  Pheasant. 

The  kj^est  feather,  as  figured  in  Mr.  Elliot's  '  Monograph  of  the 
Phasianidse/  pert  5,  is  undoubtedly  a  relic  of  a  bird  which,  when 
fi^und,  will  probably  prove  to  be  generieally  distinct  from  Argus,  so- 
different  18  it  in  form.from  any  feather  of  the  known  species  of  that 
genus.  Of  the  other  two  feathers,  which  Mr.  Elliot  supposes  to  bo 
piimaries  of  the  same  bird,  I  have  a  very  different  opinion,  believing 
them  to  be  feathers  of  the  true  tail  (as  distinguished  from  the  orna- 
mental tail-coverts)  of  the  Javan  Peacock,  Favo  mutictu.  I  sus- 
pected this  on  first  looking  at  the  plate ;  and  on  examining  the  tail- 
feathers  of  that  bird  in  the  British  Museum  this  opinion  was  con- 
firmed, the  form,  colotir,  and  markings  being  identical.  I  also  found 
by  companson  that  the  drawings  of  these  feathers  are  of  exactly  the 
same  dimensions  as  the  real  ones  of  P.  muticus ;  whereas  Mr.  Elliot 
states  them  to  be  represented  only  half  the  natural  size.  This  is 
probably  a  mistake ;  but  if  not,  the  bird  to  which  they  belonged  must 
have  been,  in  all  probability,  a  very  large  variety  or  species  of  the 
genus  Favo. 

I  also  wish  to  state  that  the  feather  which  I  described  as  belonging 
to  an  unknown  bird  related  to  Argus  also  presents  certain  peculi- 
arities which  seem  to  indicate  that  the  bird  to  which  it  belongs  is 
generieaUy  distinct ;  and  I  regret  that  Mr.  EUiot,  in  quoting  firom  the 
*  Annals,'  omitted  the  note  of  interrogation  which  I  placed  after  the 
word  ArguSy  as  I  think  he  will  agree  with  me  that  tiie  generic  posi- 
tions of  tiiese  birds  can  only  bo  approximately  determined  £rom  their 
feathers. 

I  remain.  Gentlemen, 

Yours  very  truly, 
London,  June  16th,  1872.  T.  W.  Wood. 

Note  on  a  Deformed  Example  of  Cariama  cristata. 

By  Dr.  A.  Gijntilbb. 

There  is  in  the  British  Museum  a  stuffed  example  of  a  Qariama 
wludi  differs  from  C  cristata  in  so  striking  a  manner,  by  the  short- 
ness of  its  neck  and  legs,  that  it  might  bo  easily  taken  for  a  distinct 
species.    However,  on  a  closer  examination,  I  have  convinced  myself 
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that  it  ia  merely  a  deformed  example  of  the  oommon  Brazilian 
spedes. 

1.  The  specimen,  althongh  fully  adult,  is  not  very  old,  having  atill 
reddish-brown  cross  bars  on  the  outer  web  of  the  inner  primaries. 
The  state  of  its  wing-  and  tail-feathers  shows  clearly  that  it  has 
been  kept  in  captivity. 

2.  The  head,  body,  and  toes  are  of  the  same  dimensions  as  in 
normally  developed  individuals;  but  the  tarsus,  which  in  an  old 
bird  measures  normally  7|  inches*,  is  reduced  in  our  specimen  to 
5|  inches,  the  number  of  antmor  Iransverse  scutes  being  the  same 
in  both  (26  or  27).  The  bone  is  slightly  bent  inwards,  thus  showing 
unmistakable  agns  of  being  malformed  by  rhachitic  disease.  Also 
the  tibia  appears  to  be  smnewhat  shortened. 

3.  The  ^ortness  of  the  neck  can  be  accounted  for  by  the  manipu- 
lation of  the  stuffer ;  but  I  must  remark  that  in  the  skeleton  of  an- 
other specimen  likewise  kept  in  captivity,  the  eleventh  and  twelflth 
cervical  vertebree  are  affected  by  rhachitiB ;  so  that  in  our  stuflbd 
example  the  shortness  of  the  neck  may  have  been  really  caused  by 
an  abnormal  curvature  of  the  cervioEd  portion  of  the  vertebral 
column.  In  the  skeleton  mentioned  the  upper  end  of  the  right  tibia 
and  the  first  phalanx  of  the  outer  toe  of  the  same  side  are  much 
swollen  in  consequence  of  osteoporosis. 

4.  In  the  plumage  not  the  slightest  difference  can  be  observed 
between  this  and  ol^er  specimens  of  C.  origtata  of  the  same  age. 

It  will  be  seen  from  these  remarks  that  the  Qaiiama,  which  ia 
easily  domesticated  and  £requentiy  kept  in  captivity,  is,  in  this  state, 
subject  to  diseases  of  the  bones,  and  that  bodies  of  tame  birds  ^ould 
not  be  chosen  for  osteological  preparations. 

On  the  Natural  Ajffinities  of  (he  Balistidad. 
By  M.  G.  Darsste. 

In  a  memoir  published  in  1851 1  showed  that  the  Cuvierian  order 
Plectognathi  contains  a  certain  number  of  vary  dissimilar  forms 
united  by  a  very  impeifect  character — that  it  must,  consequently,  be 
struck  out  of  our  classification,  as  M.  Vogt  had  previously  indicated, 
but  without  giving  any  demonstration — and  that  the  diverse  types 
united  under  this  denomination  must  be  referred  to  other  groups  of 
osseous  fishes.  Eesuming  these  investigations,  I  propose  to  show 
that  one  of  the  groups  of  the  order  Plectognathi,  that  of  iheBalisies^ 
must  take  its  place  among  the  Acanthopterygians,  in  the  vicinity  of 
the  Acanihuri  and  other  fishes  belonging  to  the  small  family  of  the 
Teuthyes. 

The  family  of  the  Teuthyes,  as  estabHshed  by  Ouvier,  presents,  in 
the  small  number  of  genera  which  he  combined  under  this  denomi- 
nation, two  very  different  types  of  organization.  The  Sidjans  or 
Amphacanthi,  which  Guvier  placed  at  the  head  of  this  family,  differ 
so  much  from  tho  other  genera  that  M.  Agassix  and  subsequentiy 

*  B^-Si  inches  (Rhenish  meas.)i  aooordiog  to  BunneiBter. 
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Br.  Gimther  ha^e  thooght  it  neeeasaiy  to  separate  them. 
eUmioation  having  heen  made,  the  Aearkthuri  and  the  four  or  five 
allied  goiera  whidi  remain  in  the  family  Teuthyes  have  the  cloeest 
affJTiitiew  with  the  BaUties^  as  I  shall  now  endeavour  to  prove. 

In  vertebrate  animals  it  is  the  skeleton  that  furnishes  the  most 
correct  indications  as  to  the  affinities  and  consequently  the  true 
characters  of  the  natural  groups.  The  uncertainty  in  which  we 
still  are  with  regard  to  the  establishment  of  these  groups  among 
fishes  will  only  be  dissipated  by  the  determination  of  their  osteo- 
logical  types.  The  elements  of  such  a  woric  are  still  too  eompletely 
wanting  to  allow  of  our  attacking  it  as  a  whole ;  but  we  may  prepare 
the  way  for  it  by  partial  investigations.  Thus  I  now  propose  to 
demonstrate  the  very  great  analogy  and  the  common  characters  of 
the  skeletons  of  the  AcarUhuri  and  Balistidsd,  especially  the  true 
BaHsUiy  which  are  more  nearly  allied  to  the  Acan^uri* thsxi  the 
Triacanihi,  Manacanthij  and  AluUrcB, 

In  both  groups  the  jaws  are  veiy  small.  The  border  of  the  upper 
jaw  is  formed  solely  by  the  intermaxillaries.  The  mazillaries,  which 
are  but  very  slightly  developed,  are  firmly  and  immovably  attached 
to  the  intermaxillaries.  Tlus  character  is  the  more  important  be- 
cause it  constitutes,  according  to  Cuvier,  the  character  of  the  order 
Plectognathi.  Now  the  Aeanthuri  deserve  to  be  called  Plectognathi 
quite  as  much  as  the  BalisUs.  The  teeth,  in  both  jaws,  have  the 
fonn  of  incisors. 

The  skuU  is  very  narrow.  Its  upper  surface  is  much  elongated 
and  formed  by  two  planes  which  meet  at  an  obtuse  angle  above  the 
orbit;  whence  it  results  that  the  true  cranium  descends  obliquely 
behind  the  orbit  to  meet  the  vertebral  column,  instead  of  being 
placed  in  the  same  horizontal  plane  as  this  bony  column.  It  also  fol- 
lowB,  from  this  oblique  position  of  the  cranial  region,  that  the  mas- 
toid bone  is  placed  very  low.  It  nevertheless  presents,  in  both 
groups,  a  large  vertical  apophysis  in  front  of  its  articulation  with 
the  bones  of  the  shoulder. 

The  upper  occipital,  or  interparietal,  advances  between  the  prin- 
cipal frontals,  and  forms,  at  the  summit  of  the  head,  a  more  or  less 
elevated  crest. 

The  ethmoid  is  much  elongated ;  and  consequently  the  anteri<» 
frontals  and  the  palatines  are  at  a  great  distance  from  each  other, 
and  do  not  become  united  to  form  bony  nasal  cavities. 

The  anterior  sphenoid  is  produced  in  front  of  the  orbit  in  the  form 
<^  a  vertical  plate,  which  meets  a  vertical  plate  produced  by  the 
ethmoid,  and  forms  with  it  a  bony  partition  which  separates  the 
ethmoid  frt)m  the  palatine  arch. 

The  vomer  is  very  small,  and  destitute  of  teeth. 

The  palatines  are  also  small,  destitute  of  teeth,  and  movably  arti- 
enkted  with  the  ethmoid  and  intermaxillary. 

The  different  pieces  of  the  temporal  wing  are  not  all  soldered 
together,  and  leave  empty  spaces  merely  occupied  by  the  membrane 
of  the  palate. 

The  opercular  flap  is  formed  only  by  the  operculum  and  the  sub- 
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q>ercalam.  The  interoperctdam  is  more  or  less  concealed  wiUiin 
the  pneoperculum ;  at  least  in  its  anterior  part,  or  that  which  is 
joined  to  the  jaw,  and  sometimes  throughout  its  whole  extent,  it 
presents  the  form  of  a  rod.  The  second  case  is  that  of  the  BalisUs ; 
the  former  that  of  the  Aeanihuri,  in  which  it  acquires  the  form  of  a 
very  narrow  plate  only  in  its  posterior  part. 

The  hyoid  bone  is  attached  to  the  temporal  wing  at  but  little  dis- 
tance from  the  posterior  angle  of  the  lower  jaw ;  it  is  consequently 
very  small.  The  lateral  branches,  which  bear  the  branchiostegal 
rays,  have  fewer  pieces  than  in  other  fishes.  The  unpaired  piece,  or 
tail  of  the  hyoid,  b  very  large,  and  formed  of  two  long  branches 
uniting  at  a  right  angle. 

The  bones  of  the  shoulder  appear,  in  the  part  anterior  to  the 
pectoral  fins,  in  the  form  of  large  plates,  produced  by  at  least  the 
partial  amalgamation  of  the  three  bony  pieces  which,  according  to 
Cuyier*s  nomenclature,  form  the  humems,  radius,  and  cubitus.  The 
coracoid  is  greatly  developed.  The  pelvis  is  much  elongated,  and 
the  two  pieces  which  form  it  are  more  or  less  soldered  together. 

The  vertebral  column  is  formed  by  a  small  number  of  vertebrae 
(about  20  to  22).  The  dorsal  vertebrsB  bear  very  long  vertical 
neurapophyses  and  horizontal  hssmapophyses  starting  from  the 
middle  of  the  vertebra  and  bearing  very  small  ribs.  The  caudal 
vertebnB  have  the  neurapophyses  and  hsemapophyses  vertical  and 
much  elongated. 

The  differences  between  the  skeletons  of  the  Aeanth'uri  and  Batistes 
are  but  few  and  of  slight  importance. 

The  Aeanihuri  have  nasal  and  suborbital  bones,  which  are  want- 
ing in  the  Batistes ;  but  these  bones  are  very  variable  in  fishes,  and 
can  only  famish  secondary  characters. 

The  dorsal  fin  is  single  in  the  Acanthuri,  whilst  in  the  Batistes 
the  spinous  and  soft  rays  are  separated  to  form  two  fins. 

In  the  Batistes  the  prrooperculum  has  its  obKque  shorter  than  its 
horizontal  branch ;  the  reverse  is  the  case  in  the  Acanthuri :  con- 
sequently the  branchial  fissures  and  the  opercular  flaps  are  larger  in 
the  Acanthuri  than  in  the  Batistes, 

In  the  Acanthuri  the  dorsal  hsemapophyses  bear,  besides  the  ribs, 
some  little  styles  which  ascend  in  the  interior  of  tiie  muscles,  as  in 
the  ClupeidsB. 

We  see  therefore  that,  with  the  exception  of  a  few  differences,  the 
osteological  type  of  the  Acanthuri  is  the  same  as  that  of  the  Bcdistes. 
I  regret  that  I  am  unable  to  complete  this  investigation  by  the 
comparison  of  the  other  organs,  which  must  undoubtedly  present 
resemblances  similar  to  those  of  the  skeletons.  I  must  add,  how- 
ever, that  Valenciennes  has  already  indicated  the  at  least  apparent 
similarity  presented  by  the  scaling  of  a  species  of  Aeanihurus  (A. 
seopcu)  to  that  of  certain  BaHstidaB  of  the  genus  Monaeanthus — a 
resemblance  which  had  even  struck  the  Dutch  of  the  East  Indies, 
since  they  confound  the  Balistidse  and  the  Acanthuri  under  the  same 
denomination,  that  of  Leervisch,  or  "leather-fishes."  —  Comptes 
Bendus,  June  17, 1872,  pp.  1627-1530. 
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(M  ike  Synonymy  of  the  Oenera  of  Euryalidse. 
By  Dr.  J.  E.  Gray,  F.R.8.  &c 

Having  occasion  to  examine  and  determine  the  Ked-Sea  Badiata 
presented  to  the  British  Museum  by  Mr.  M' Andrew,  I  had  occasion 
to  use  MM.  Bujardin  and  Hupe's  work.  The  following  corrections 
and  additions  to  his  synonymy  occurred  to  me.  They  chiefly  arise 
from  the  almost  universal  habit  of  French  zoologists  to  ignore  the 
works  of  any  other  country.  In  the  *  Synopsis  of  the  British  Mu- 
seum *  for  1840  I  gave  the  characters  of  the  families  and  genera ; 
so  there  is  no  excuse  for  their  not  being  quoted. 

EniyalidaB,  Gray,  Svn.  Brit.  Mus.  1840,  p.  63,  =  EuryaHidies,  Du- 

jardin  &  Hupe,  1862,  p.  292. 
I.  EuBTALE,  Gray,  Syn.  B.  M.  1840,  p.  62.     Euryahy  pars,  link. 
Trichaster,  Agassiz,  Dujardin  &  Hupe,  1862,  p.  300. 
1.  Euryale  palmiferua^  Lam. 
U.  AsTBOPHTTON,  Gray,  Syn.  B.  M.  1840*,  p.  62 ;  MiiUer  &  Troschel, 
Liitken,  Duj.  &  Hupe,  1862,  p.  301. 
Qorgonocepltdlus,  Leach,  Zool.  Misc. 
1.  Aftrophyton  verrticogunif  I^am.  &c. 
IIL  Laspalia,  Gray,  Syn.  B.  M.  1840,  p.  64,  with  characters. 

Asterochema,  Liitken,  Addit.  ad  Hist.  Ophiur.  1859,  p.  255 ; 
Dujardin  &  Hupe,  Echinod.  p.  296. 
1.  Laspalia  oligactes  =  Asterias  oliyactes^  Pallas.     Asterochema 
oliyactes,  Liitken,  h  e. ;    Dujard.  &  Hupe,  p.  297.     Ophiura 
eirrosa.  Say.     Trichaster  leptocladia^  Mus.  Paris. 
Euryale  simplex,  Gray,  Encycl.  Metropol. 
West  indies  and  Central  America, 
ly.  Natalia,  Gray,  Syn.  B.  M.  1840,  p.  64. 

Asteroporpa,  Liitken,  Addit.  ad  Hist.  Ophiur.  1859^  p.  152. 
1.  NataUa  annulaia, 
Asteroporpa  anntdata,  Liitken,  Z.  c.  p.  159,  t.  5.  f.  4 ;  Dujardin 
&  Hupe,  Echinod.  p.  298,  t.  2.  f.  6. 
Central  America, 

On  a  New  Species  of  Paradoxomis.     By  the  Abb^  A.  David. 

Father  Heude,  Missionary  at  Shanghai,  busies  himself  actively  in 
studying  and  collecting  the  natural  productions  of  the  province  in 
whidi  he  dwells.  Among  the  birds  in  his  collection  which  he  showed 
me  as  1  passed  through  that  city  there  are  several  which  do  not  yet 
figure  in  the  ornithological  catalogues  of  the  Chinese  Empire.  Of 
these  1  observed  one  which  is  particularly  interesting,  belonging  to 
that  curious  group  of  Insectivora  with  a  stout  and  compressed  beak; 
which  is  represented  in  Eastern  Asia  by  the  genera  Conostonuty 
CholcmiSf  Paradoxomis,  and  StUhora. 

The  bird  in  question  appears  to  me  to  be  intermediate  between  the 
last  two  genera,  and  may,  perhaps,  form  a  new  genus.  I  place  it 
provisionally  in  the  genus  Paradoxomis,  of  which  it  presents  the 
principal  characters. 
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M.  Heade  haTing  alloired  me  to  take  tibe  desenpticm  of  his  bird, 
which  is  uniqiie  in  his  collecuon,  I  hasten  to  send  it  to  jou,  and 
regard  it  as  my  daty  to  dedicate  to  him  this  new  Bpedes,  under  the 
name  of  Paradoxomis  Heudtu 

Total  length     % .   18  centims. 

Length  of  the  tail    9  J      „ 

„      of  the  dosed  wing 57  millims. 

„      of  the  tarse 24       ,, 

Bill  yellow ;  feet  of  a  yellowish  grey ;  daws  grey. 

Tail  long,  mach  graduated,  with  the  feathers  hlack,  terminated 
hy  a  hroad  white  spot ;  the  median  feathers  uniooloroiiB  yellowish 
grey. 

Wings  short  and  ronnd,  with  the  qoOl-feathers  black,  surronnded 
by  a  margin  of  reddish  grey ;  lesser  coverts  of  a  cinnamon  fiilTOUB, 
as  well  as  the  featiiers  dt  the  insertion  of  the  wings. 

Stalks  of  the  rectrioes  and  remiges  black  above,  white  beneath. 

Head  grey  in  the  middle ;  two  broad  black  streaks  above  the  eyes, 
like  eyebrows ;  neck  grey ;  parotic  r^on  of  a  rosy  grey  ;  back  rosy 
grey,  with  a  few  elongated  brown  spots ;  romp  reddish  yellow. 

Throat  white ;  breast  of  a  vinous  rosy  colour ;  flanks  reddish  ; 
middle  of  the  beUy  whitish,  as  are  also  the  subcaudals. 

M.  Heude  killed  this  pretty  bird  in  December  1871  among  the 
reeds  (PhragmUes)  which  border  a  lake  of  the  Kiang-Sou ;  these  it 
traverses  in  little  flocks.  According  to  that  naturalist,  it  possesses 
an  ag^rceable  voice  and  has  the  climbing  (or  rather  clinging)  habits 
of  the  allied  genera — Comptes  Eendus,  June  3, 1872,  p.  1449. 

Investigations  an  Fossil  Birds.    By  M.  A.  Mxute-Ebwasds. 

At  the  moment  when  my  investigations  upon  fossil  birds  approach 
their  termination,  and  before  the  last  part  is  given  to  the  public^  I 
will  ask  the  Academy's  permission  to  explain  in  a  few  words  the  re- 
sults at  which  I  have  arrived  during  these  studies,  which  have  lasted 
fully  twdve  years. 

1  believe  I  have  demonstrated,  by  the  examination  of  the  bones 
which  have  been  found  in  the  recent  deposits  in  the  Mascarene 
Islands,  and  which  belong,  for  the  most  part,  to  extinct  species,  such 
as  the  dodo,  the  solitaire,  the  AphanapteryXy  JFuliea  Newtoni,  large 
Parrots,  Ac.,  that  these  islands  have  once  been  part  of  a  vast  extent 
of  land,  that  these  lands  by  little  and  little  and  by  a  slow  depression 
have  been  hidden  under  the  waters  of  the  ocean,  only  leaving  visible 
some  of  their  highest  points,  such  as  the  islands  of  Mauritius, 
Rodriguez,  and  Bourbon.  These  islands  have  served  as  a  refuge  for 
the  last  representatives  of  the  terrestrial  population  of  these  ancient 
epochs ;  but  the  species,  confined  in  too  limited  a  space  and  exposed 
to  all  causes  of  destruction,  have  disappeared  by  degrees ;  and  man 
has  in  some  measure  aided  in  their  extinction. 

Madagascar  evidently  was  not  in  communication  with  these  islands ; 
for  when  Europeans  visited  them  for  the  first  time,  they  did  not  find 
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there  anj  If ammalia,  with  the  ezoeptioii  of  some  large  bats ;  none 
of  those  remarkable  Lemurids  peculiar  to  the  fianna  of  Madagascar 
existed  in  the  Mascarene  Islands.  The  study  of  fossil  birds  l^ids  to 
the  same  result ;  and  the  three  species  of  Mpyomis  which  M.  A. 
Grandidier  and  I  have  been  able  to  recognize  among  the  fossils  col- 
lected in  the  swamps  of  the  south-west  coast  have  enabled  ns  to 
establish  the  relationship  which  connects  these  birds  with  the  Di- 
narmsy  the  PalapteryXy  and  Aptomis  of  New  Zealand.  AU  these 
species  belong  to  the  same  zoological  type,  and  make  ns  feel  that  at 
a  more  or  lees  remote  epoch  there  may  have  existed  some  communi- 
cation between  these  lands  so  far  away  from  one  another ;  perhaps 
groups  of  islands,  now  submerged,  formed  intermediate  stations,  of 
whidi  unfortunately  we  have  now  no  trace. 

In  France,  from  the  earliest  age  of  man,  we  remark  sometimes 
in  superficial  deposits,  sometimes  in  caverns,  fragments  of  birds  which 
furnish  us  with  valuable  indications  of  the  climatal  conditions  of 
that  epoch.     8ome  of  these  species  have  now  entirely  disappeared ; 
others,  in  considerable  numbers,  have  by  degrees  retired  towards  the 
north — ^for  instance,  the  grouse  and  the  great  hawk  owl,  which 
then  were  extremely  common  in  these  countries.    Their  presence  is 
most  significant ;  for  even  supposing,  according  to  some  naturalists, 
the  reindeer  is  only  found  fossil  in  France  because  it  had  been  in- 
troduced by  the  Finnish  poptdation,  we  cannot  invoke  the  same  ex- 
planation for  birds  which  have  never  been  domesticated.    Lastly, 
we  also  find  in  our  caves  a  great  number  of  species  identical  with 
those  which  now  inhabit  temperate  Europe — among  others,  the 
cock,  which  was  supposed  to  be  a  native  of  India,  but  which,  on 
the  contrary,  must  have  been  a  contemporary  of  the  first  ages  of  man. 
It  is  especially  the  Middle  Tertiary  deposits  which  have  furnished 
me  with  a  rich  harvest     Thus  in  the  Department  of  the  Allier  I  have 
recognized  the  presence  of  about  70  species  belonging  to  very  various 
groups,  some  of  which  no  longer  belong  to  our  fauna.     Parrots  and 
Trogons  inhabited  the  woods ;  swallows  built  in  the  fissures  of  the 
rocks  nests  in  all  probability  like  those  now  found  in  certain  parts  of 
Asia  and  the  Indian  archipelago.    A  secretary  bird  nearly  allied 
to  that  of  the  Cape  of  Good  Hope  sought  in  the  plains  the  ser- 
pents and  reptiles  which  at  that  time,  as  now,  must  have  furnished 
its  nourishment.    Large  adjutants,  cranes,  flamingoes,  the  PaUx- 
hdi  (birds  of  curious  forms,  partaking  at  once  of  the  characters  of 
the  flamingoes  and  ordinary  Grallse),  and  ibises  frequented  the 
banks  of  the  watercourses  where  the  larvsB  of  insects  and  moUusks 
abounded ;  pelicans  floated  in  the  midst  of  the  lakes  ;  and,  lastly, 
sand-g^use  and  numerous  gallinaceous  birds  assisted  in  giving  to 
this  ornithological  population  a  physiognomy  with  which  it  is  im- 
possible not  to  be  struck,  and  which  recalls  to  one's  mind  the  de- 
scriptions which  Livingstone  has  given  us  of  certain  lakes  of  southern 
Africa. 

The  list  I  have  given  of  the  birds  whose  existence  I  have  ascer- 
tuned  in  the  part  of  the  Miocene  lakes  the  alluvium  of  which  has 
formed  the  deposits  of  St.  Geraud  le  Puy,  of  Yaumas,  dec.,  indicates 
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the  reUtions  in  which  the  different  groups  of  this  class  of  vertebrates 
lived.  Whilst  some  of  them  are  extremely  common,  there  are  others 
which  are  only  found,  so  to  speak,  accidentaUy,  and  which  are  only 
represented  in  my  collection  hy  a  single  hone  or  only  a  few  bones. 
The  species  most  frequently  met  with  are  the  water-birds :  thus  the 
ducks  have  left  numerous  remains ;  the  cormorant  is  only  found  at 
certain  plaoes.  Evidently  at  that  time,  as  now,  birds  had  prefer- 
ences for  certain  places,  certain  rooks,  &c,  from  which  they  de- 
parted but  little.  The  little  diver  (ColymbmUs  minutus)  is  less 
abundant  than  the  gulls,  of  which  two  species,  Larus  degans  and 
L.  toiawndsSf  exist  in  profusion. 

It  is  the  same  with  some  of  the  small  shore-waders  belonging  to 
the  genera  Totanus  aud  Tringa,  whilst  Elorius  and  Himantopus  are 
represented  by  few  individuals.  I  have  found  numerous  bones  of 
the  ibis,  and  in  particular  of  the  JRalcdodus  ambigwu ;  the  four  other 
species  of  the  latter  genus  are  by  no  means  so  common.  Thus  out 
of  two  hundred  bones  ci  these  birds  hardly  one  will  turn  out  to  be 
of  P.  erassiptSf  P.  minuiw,  P.  gracUipes,  or  P.  goUath.  The  por- 
tions of  the  skeleton  of  the  flamingo  are  rarely  found  entire  at  St. 
G<^ud  le  Puy ;  whereas  at  Coumon  and  Chaptuzat,  on  the  contrary, 
they  are  well  preserved.  I  have  only  once  met  with  the  bones  of 
the  adjutant ;  they  belonged  to  two  young  specimens,  and  were  as- 
sociated in  the  same  excavation  filled  with  sand.  The  cranes  are  rare ; 
their  bones  are  almost  always  broken  and  often  injured  by  the  teeth 
of  rodents,  as  if  they  had  lain  for  a  long  time  on  the  iMink  before 
being  carried  to  the  bottom  of  the  lake.  The  rails,  the  gallinaceous 
birds,  the  pigeons,  the  sand-grouse,  the  passerine  birds,  t^e  raptores, 
and  the  parrots  have  left  but  few  traces  of  their  existence.  These 
birds,  frt>m  their  mode  of  lif6,  did  not  remain  continually  on  the 
shores  of  the  lakes  or  watercourses  ;  their  remains  might  be  eaten 
or  destroyed  at  once,  and  it  would  need  a  concurrence  of  exceptional 
circumstances  for  them  to  be  transported  by  the  streams  into  the 
alluvial  deposits  of  the  lakes :  thus  I  had  explored  these  depoeits  for 
more  than  ten  years  before  I  met  with  a  single  bone  of  a  parrot, 
sand-grouse,  secretary  bird,  or  of  several  of  the  raptores ;  and  some, 
of  which  I  had  collected  the  remains  a  long  time  ago,  have  not  ap- 
peared since. 

All  the  bones  of  birds  collected  in  the  Miocene  beds  of  Weissenau, 
in  the  basin  of  Kayence,  tiiat  I  have  been  able  to  examine,  present  a 
complete  resemblance  to  those  of  the  Department  of  the  Allier. 

Tbe  ornithological  population  of  the  celebrated  deposit  of  Saasao, 
in  the  Department  of  the  Gers,  presents  another  character ;  not  one 
of  its  representatives  is  found  in  the  lacustrine  d^Msits  of  die  Boor- 
bonnais  and  the  Auvergne :  and  although  the  greater  part  of  ihe 
species  belong  to  families  at  present  exiBtiTig  in  our  fauna,  not  one 
is  known  to  be  actually  living,  and  several  of  them  present  charao- 
ten  sufficient  to  constitute  new  genera. 

I  have  discovered  there  a  parrot  of  a  more  slender  fbrm  than  that 
of  the  Allier,  and  I  have  designated  it  by  the  name  d  P^iUaeus  Lm^ 
ieHamu,  to  attach  the  name  cf  my  regretted  master  and  friend  to  one 
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of  the  moflt  interesting  species  that  I  have  ever  foand  in  this  rieh 
depodt  Some  gallinaceons  birds  of  a  lai^ge  size,  and  in  this  respect 
haidly  inferior  to  the  peacocks  and  tnie  pheasants,  also  inhabited 
the  shores  of  the  little  lake,  where  the  deposits  accumnlated  which 
now  fonn  the  hill  of  Sansan ;  nnmerons  passerine  birds,  resembling 
the  Bengalis  and  Senegalis,  frequented  the  margins  of  the  waters ; 
lastly,  the  number  of  species  wss  not  less  than  ^,  and  certainly  new 
ezcarations  will  not  fail  to  make  known  more. 

The  marine  falnns  of  the  Loire  have  only  famished  me  with  a  few 
species  of  birds.  I  have  been  able,  however,  to  recognize  a  cormo- 
rant almost  as  large  as  that  which  now  lives  on  onr  shores,  a  gckMe  a 
little  smaller  than  the  bemicle,  a  heron,  and  a  pheasant. 

The  beds  of  gypsnm  in  the  environs  of  Paris  contain  nnmerons 
imiffesBions  of  skeletons  of  birds ;  and  it  is  to  be  observed  that  the 
SDunals  of  that  period  deviated  more  from  the  zoological  forms 
which  exist  at  the  present  day.  Thus,  despite  the  unwillingness  I 
feel,  especially  in  pakeontological  studies,  to  increase  the  already  too 
large  number  of  generic  groups,  I  have  been  obliged  to  form  new  genera 
for  many  among  them.  Thus  the  Gryptomis  antiquus  was  nearer 
the  hombiUs  than  any  known  type ;  LauriUardia  and  FalcBgithalus 
belong  to  the  order  of  passerine  birds,  but  were  quite  distinct  from  all 
those  now  living.  The  Pal/xortyges  are  gallinaceous,  of  the  size  of 
a  quaU,  but  very  different  from  those  birds.  Qypsomis  is  the  giant 
of  the  family  Ballidse ;  it  must  almost  have  attained  the  size  of  a 
stork.  Agnopierus  approaches  the  flamingoes,  although  it  displays 
some  characters  peculiar  to  itself. 

The  singularity  of  the  forms  of  these  Eocene  birds  makes  us 
doubly  regret  not  knowing  those  of  the  Cretaceous  period.  Unfor^ 
tanately  there  exist  only  a  very  small  number  of  freshwater  depo- 
sits dating  firom  that  period ;  therefore  it  is  not  astonishing  that  we 
have  as  yet  discovered  only  very  few  traces  of  terrestrial  animals 
which  lived  during  the  deposition  of  these  important  strata.  Perhaps 
new  zoological  forms  will  be  discovered  there  filling  up  the  immense 
gap  which  eidsts  between  the  Jurassic  ArehoBopUryxvoA  the  typical 
birds  of  the  Tertiary  epoch. — CampUs  Bendusy  April  15,  187^, 
pp.  1030-1034. 

MMgraii4m8  of  the  Oraptolites.  By  H.  Aujcnns  Nzcholsov,  M.D., 
F Jt.8JS.,  P.O.S.,  Pxttfessor  of  Natural  History  and  Botany  in 
University  College,  Toronto. 

The  author  commenced  by  stating  that  the  occurrence  of  the  same 
spedes  of  marine  animals  in  deposits  in  distant  areas  is  now  gene- 
rally regarded  as  evidenoe  that  such  deposits  are  not  strictly  contem- 
poraneous, but  rather  that  a  migration  from  one  area  to  another  has 
taken  pUoe;  this  migration  he  thought  would  probably  in  many 
vases  be  accompanied  by  modification.  Applying  these  principles  to 
the  Graptolites,  he  endeavoured  to  show  in  what  directions  their 
migrations  may  have  taken  place. 

He  exdoded  from  the  fumly  QraptolitidBB  the  genera  Dictyonfima^ 
Dmidrograpms,  Cdlkffrapsus,  and  PtUograpsus^  and  stated  tiiat  tlw 
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family  as  thus  limited  extended  froili  Upper  Cambrian  to  Upper 
Silurian  times.  The  earliest  known  Graptolites  were  those  of  the 
Skiddaw  Slates,  which  he  thought  would  prove  to  belong  to  the 
Upper  Cambrian  series.  The  Skiddaw  area  he  considered  to  extend 
into  Canada,  where  the  Quebec  group  belongs  to  it.  Genera  of 
Graptolites  belonging  to  this  area  are  represented  in  Australia ;  and 
this  the  author  regarded  as  indicative  of  migration,  but  in  which 
direction  was  uncertain.  Having  discussed  the  forms  of  Graptolites 
characteristic  of  tht)  deposits  in  the  Skiddaw-Quebeo  area,  the  author 
proceeded  to  indicate  the  mode  in  which  the  family  is  represented 
in  the  areas  of  deposition  of  the  great  Silurian  series — namely,  the 
Llandeilo  areas  of  Wales  and  Scotland,  the  Coniston  area  of  the 
North  of  England,  the  Gala  area  of  South  Scotland,  the  Hudson- 
River  area  of  North  America,  and  the  Saxon  and  Bohemian  areas — 
giving  under  each  of  these  heads  a  list  of  species,  with  indications  of 
their  probable  derivation. — Proe,  Oeol.  Soc.  Feb.  1872. 

Xotlce  of  a  new  Netted  Sponge  (Meyerella)  from  the  PhiUppims, 

By  Dr.  J.  E.  Gray,  F.E.S.  &c. 

The  British  Museum  has  just  received  a  very  beautiful  clavate 
netted  sponge,  discovered  in  the  Philippines  by  Dr.  Adolf  Beruhard 
Meyer,,  which  I  have  proposed  to  indicate  as  a  new  genus  under  the 
name  of  Meterella. 

Sponge  simple,  elongate,  clavate,  acute  at  the  apex,  at  which  are 
placed  several  tufts  of  short  cylindrical  fibres.  The  body  of  the 
sponge  is  elongat«- fusiform,  with  longitudinal  ridges  irregularly  dis- 
XK>sed,  often  inosculating  together,  leaving  various-shaped  deep  con- 
cavities on  the  surface.  These  ridges  and  the  very  numerous  irre- 
gularly shaped  often  confluent  elevations  in  the  concavities  between 
them  are  furnished  with  various-shaped  large  oscules  on  the  upper 
surface.  The  sides  of  the  ridges  and  the  tops  of  the  prominences  are 
all  united  by  a  very  fine  cobweb-like  netted  coat,  formed  of  numerous 
fibres,  and  pierced  with  an  immense  number  of  very  minute  exceed- 
ingly close  perforations.  The  stem  cylindrical,  thick,  ending  in  a 
thick  cylindrical  tuft  of  elongated  glassy  fibres,  evidently  anchor- 
ing the  sponge  in  the  sand  ;  numerous  cylindrical  bunches  of  fibre 
are  to  be  seen  through  the  substance  of  the  sponge  extending 
throughout  the  greater  part  of  the  length  of  the  stem.  Species : — 
Meyerella  daviformis. 

Bah,  Philippines  (Dr,  Meyer,  Brit.  Mus.). 

Additional  Note  on  Osteocella  septentrionalis. 
By  Dr.  J.  E.  Ghat,  F.R.S.  &c. 

I  have  been  informed  by  Dr.  Gunther  that  this  species  (see  Ann. 
jb  Mag.  Nat.  Hist.  ser.  4,  vol.  ix.  p.  405)  is  frequently  found  in  Buz- 
zard Inlet,  near  New  Westminster,  Eraser  River,  British  Columbia, 
wj^ich  confirms  my  original  supposition  that  it  probably  comes  from 
the  west  coast  of  America. 
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XL — ^Antipathes  arctica,  a  new  Bpeciea  of  Black  Cored  (Anti- 
pathidae)  from  the  Polar  Seas.    By  Dr.  C.  LCtken*. 

A  LrrrLE  before  the  commeDcement  of  the  illness  which  at 
the  end  of  last  year  carried  off  M.C.  S.  M.  Olrik,  Councillor  of 
JuBtioe  and  Director  of  Greenland  trade,  and  formerly  Inspector 
in  North  Greenland,  thus  inflicting  upon  science  a  serious  loss 
hy  depriving  us  of  a  man  who  had  striven  with  much  zeal  and 
peat  perseverance  to  elucidate  the  natural  history  of  Ghreen- 
und)  especially  in  collecting  its  zoological  and  pakeontological 
objects  for  our  museums,  that  gentleman  brought  to  me  at  the 
Z^  a  black  coral  which,  S  he  knew  witf  certainty,  was 
foimd  in  the  stomach  of  a  shark  (t.  e,  a  sea-hound,  Scymnus 
ndcrocephabid)  in  Bodebayf,  about  two  miles  north  of  Jakobs- 
havn,  m  North  Greenland,  by  M.  E.  Fleischer.  This  dis- 
ooveiT  is  of  gi'eat  interest  in  many  respects.  It  increases  our 
knowledge  of  the  Greenland  fauna  with  a  genus,  and,  indeed, 
with  a  family,  which  had  not  previously  been  included  in  it ; 
nay,  what  is  more,  this  family  was  previouslv  known  only 
from  warm  or  very  warm  seas :  north  of  the  Mediterranean  % 

*  Tnadated  by  W.  a  Dallas,  F.L.S.,  from  the  'Orerrngt  over  det  Kongl. 
DuukeVideiiak.  Selsk.  Forhandl.'  1871,  pp.  1&-26. 

t  Rmk  caHa  it ''  Rodebay."  I  do  not  Know  which  of  these  denomiua- 
tions  is  the  light  one. 

\  The  text  was  already  printed  when  Professor  Wyville  Thomson  had 
the  kindness  to  inform  me  that  Aniipatharia  had  been  found  in  the 
British  expeditions  for  the  exploration  of  the  great  depths  by  means  of 
the  dndge,  and  cooseqnently  in  a  part  of  the  Atiantic  situated  between 
the  polar  seas  and  the  warm  seas  which,  until  recently,  formed  the 
fiortneni  lindt  of  the  known  Antipatharia. 

From  the  Mediterranean  we  know  with  certainty  appazentiy  five  spe- 
des—uamely,  AniipathM  larix,  Esper,  mbpumatOy  EDlis,  and  diehotoma, 
PaOL,  Leiopatkeg  glaberrima  (Esper)  and  Oerardia  Lamarckii  (J.  Haime) ; 
whilst  I  regard  it  as  very  doubtful  whether  AnUpatheti  scoparia,  Lamk., 
and  Cirripaihes  spiralis  (Pall^  also  occur  in  the  Mediterranean,  as  is 

Ann.  &  Mag.  N.  Hist.  Ser.4.   FoZ.x.  7 
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and  South  Carolina  no  Antipathid  has  hitherto  been  known; 
and  that  a  representative  of  this  group  is  now  suddenly  dis- 
covered in  the  extreme  north  certainly  makes  a  very  consider- 
able alteration  in  the  notions  which  we  have  hitherto  enter- 
tained as  to  its  geographical  distribution,  and  leads  us  to  con- 
jecture that  it  may  extend  to  all  the  deeper  valleys  of  the 
ocean*.  That  the  Greenland  species  belongs  to  deep  water  is 
warranted  by  the  sea-hound's  well-known  habit  of  seeking  its 
food  at  great  depths  (200-250  fathoms) ;  that  it  should  have 
gone  to  fetch  this  little  "  sea-shrub  "  very  far  from  the  place 
where  it  was  itself  caught  we  mav  regard  as  not  very  probable. 
It  is  true  that  the  sea-hound,  like  the  sharks  in  general,  is  a 
fish  which  wanders  pretty  widely ;  and  we  have  mstances  of 
its  straying  far  beyond  its  proper  range — id  Scotland  and  the 
north  of  France,  for  example.  But,  nevertheless,  in  the  pre- 
sent case  it  would  be  improbable  that  it  should  nave  sought 

stated  by  Milne-Edwaids  (Hist  Nat  deB  CoralL  tome  i.  pp.  314^19). 
The  last  mentioned  is  a  natire  of  the  East  Indies ;  and  other  species  of  its 
genus  are  Imown  from  the  West  Indies,  Madeira,  and  Australia.  AhU- 
pathes  seoparia  I  believe  I  have  recognized  with  certainty  in  a  form  from 
the  Red  Sea  represented  in  our  museum.  Of  the  species  which  are  stated 
only  by  older  writers  (e.  g,  Lamourouz)  to  be  from  the  Mediteiranean 
we  may  probably  teJce  no  notice.  From  Madeira  also  various  species  are 
blown  (Cirr^HUhes  aeiaeea  vadaraeUiSf  pray,  Ant^MMthet  furoata,  Chray, 
and  wbpinnataf  Ellis  F)---and  from  South  Carolina  AnSpathes  Bo^cti, 
Lamk..  and  A,  alopecuroideBy  Ellis.  In  the  tract  between  Florida  and 
Cuba  Fourtales  found  five  species  {A.JUxx^  humiUtf  tetroiUcha,  and  two 
undescribed  species).  Besides  these  we  know  a  whole  series  of  species 
from  the  West  Indies: — drr^KUhea De^nm,  Duch.  &  Mich.;  Ant^ta^ 
thea  pedata  and  atkmtica.  Gray ;  A.  americana  and  ditseda,  Duch.  & 
Mich,  (both  from  St.  Thomas);  A.  eupteridea,  Lamk.  (Martinique); 
Ar<iehnopath€$  pamctdata^  Duch.  &  Mich.  (Guadeloupe) ;  and  LeiopatJui% 
compressa,  Esp.  (Jamaica).  Many  of  these,  however,  are  but  imperfectly 
known.  A,  reticulata,  Esp.,  and  A,  larix^  Esp.,  are  also  represented  as 
West-Indian ;  but  this  can  hardly  be  correct,  but  due  to  mistakes  either 
in  the  determination  or  in  the  statement  of  localities.  A.  retieuiata  is  an 
East-Indian  species  (Manilla),  and  A,  larix  is  a  native  of  the  Meditena- 
nean.  From  Cape  ralmas  we  have  A,  mineaema,  Gray,  f^m  the 
southern  part  of  the  Atlantic  we  know  no  Antipatharia. 

*  MarsigU  took  A.  dichotoma  at  a  depth  of  140  frkthoms.  Pourtales 
captured  bis  species  at  116-120,  270,  and  105-324  fathoms.  Heller  took 
Oerardia  LamarckU  at  60-00  fathoms,  in  company  with  red  corala.  That 
the  Mediterranean  black  corals  {mdnuu  nenu)  usually  occur  in  this  asso- 
ciation, and  at  considerable  depths,  is  known  from  lJacaze-Duthieis*s  ad- 
mirable investigations  upon  the  Antipatharia.  That  those  in  wanner 
seas  also  occur  at  much  smaller  depths,  however,  appears  from  the  £Bct 
that  Dana  obtained  A,  arborea  in  10  fifttlioms  and  A,  angmnea  in  10  jfeet 
of  water  at  the  Fiji  Islands  (Explor.  Exped.  Zoophytes,  pp.  677  &  585). 
At  the  Pearl  Islands,  in  the  Gulf  of  Panama,  Bradley  obtamed  A,  pano" 
mensU,  by  means  of  pearl-divers,  from  6-8  fiithoms  ( Verrill,  ^  Notes  on 
Radiata,  No.  6,"  p.  600,  Transact.  Conn.  Acad.  i.). 
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Its  prej  l)e;^ond  the  Polar  Sea ;  and  were  we  even  to  stretch 
this  poflsibinty  to  its  utmost  limits,  this  Antipatharian  would 
still  remain  a  northern  form,  and  tne  difiusion  of  the  family 
as  far  as  the  northern  seas  would  remain  indubitable. 

The  Black  Corals,  or  Antipathid»,  are  still  among  the  less- 
known  animal-forms :  it  is  only  a  few  jears  since  their  struc- 
ture was  so  far  elucidated  *  that  they  could  be  arranged  in 
their  ridit  place  in  the  system  as  a  type  analo^us  to  the 
Homy  Corak  (GorgoniidsB)  in  the  sex-  or  multitentaculate 
order  of  Coralliaria.  On  account  of  the  great  softness  and 
perishableness  of  the  outer  layer  {"  flesh  '^y  which,  a^ain,  is 
chiefly  caused  by  the  apparently  total  want  of  hard  parts 
(''  sclerites  '^) ,  it  is  seldom  that  we  find  in  collections  specimens 
which  show  any  traces  of  this  the  essential  living  part  of  these 
animals — ^the  homy,  most  frequently  black  and  spinous  ^^axis" 
being  in  general  all  that  remains,  and  the  only  thing  that  we 
have  to  depend  upon  in  the  description,  specific  distinction, 
and  grouping  of  these  forms.  Most  of  them,  moreover,  are 
known  only  by  imperfect  descriptions  or  defective  figures 
(those  of  Frofessor  Lacaze-Duthiers's  excellent  revision  t  of 
the  whole  family,  founded  on  the  materials  in  the  Paris  Mu- 
aemn,  have,  unrortunately,  never  appeared) ;  and  of  not  a  few 
we  do  not  know  whence  they  come.  That  under  these  cir- 
comstances  the  determination  of  species  presents  nearly  insu- 
perable difliculties  will  be  evident ;  but,  on  the  other  hand,  I 
must  admit,  after  the  experience  that  I  have  been  able  to 
obtain  by  the  examination  of  the  comparatively  considerable 
collection  in  the  Museum  f seventeen  species),  that  in  general 
it  is  not  diflicult  to  trace  tiie  limits  between  one  species  and 
another.  The  modes  of  ramification  especially  present  many 
characteristic  and  easily  grasped  differences,  although  it  may 
be  less  easy  to  express  these  m  words. 

That  the  present  specimen,  after  lying,  whether  for  a  short 
or  a  long  time,  in  the  stomach  of  a  shark,  is  without  any  trace 
of  the  softer  and  more  perishable  parts,  is  a  matter  of  course ; 
but  in  other  respects  it  is  well  preserved.  That  it  represents 
a  new  species  is  also  very  probable,  as  the  locality  of  its  oc- 
currence is  so  exceedingly  oistant  from  that  of  any  previously 
known  Antipathid.  But  upon  this  circumstance  we  must 
not  for  the  present  lay  very  great  stress,  as  it  is  certain  that 

*  First  elucidated  (if  we  leave  out  of  consideration  what  Marsifrli 
(1725),  EUiB  (1786),  and  Gray  (1832)  had  previously  pubUshed  with 
Rgud  to  it)  hf  Dana  (Ezplor.  Exped.  Zoophytes,  x.  tab.  66.  figs.  1  &  2), 
ud  afterwards  more  completely  oy  Lacaze-Duthiers  (Ann.  Sci.  Nat. 
^  86r.,  ZooL  &  PaL^  tomes  li.  &  iv.  1864-65^. 

t  Loe,  eU,  tome  li.  p.  173,  and  several  otner  places. 


extend 
it  is  acta&lly 


i?9liBto??^^^jS^^.M  H-ttii  of  sbmncb,  enlarged. 


ffi^  diminished. 
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the  case  that  a  whole  series  of  northern  Echinoderms  {BMza^ 
crinus  Iq/btensisjPteraster  militartSj  Echinus  Flemingiiy  Brxa^ 
8opsis  lyrifBraj  jEchinocardium  avatumy  Echinocucumis  typical 
Cucumanajrandaaay  and  Molpadia  bareal%8*)  live  together  in 
the  deep  water  around  and  among  the  Antilles,  there  is,  of 
course,  nothing  against  the  possibiuly  that  an  Antipathid  also 
mi&fat  be  di£fiised  from  the  icy  sea  to  south  of  the  tropic 
of  Cancer;  and  our  thoughts  turn  quite  naturally  at  once  to 
the  species  recently  recorded  by  Fourtales  t  from  the  Straits 
of  Florida.  Nevertheless  I  have  been  unable  to  refer  the  pre- 
smt  form  to  any  species  known  to  me  either  in  nature  or  from 
descriptions  or  figures ;  and  although  this,  considering  what 
has  been  said  above  as  to  the  defective  state  of  this  depart- 
ment of  our  science,  is  not  much  to  say«  I  hope  that  I  shall 
not  fall  into  any  mistake  in  describing  it  as  new.  For  its 
recognition  the  annexed  photoxylographic  figure  (fig.  3)  wiU. 
I  hope,  furnish  sufficient  means,  although  I  will  not  omit  to  add 
a  short  description  of  it :  but  nrst  I  will  endeavour  to  deter- 
mine its  approximate  place  in  the  systematic  arrangement  of 
the  AntipathidsB. 

According  to  Milne-Edwards's  proposed  classification  of 
this  family,  our  Greenland  species  is  undoubtedly  a  true  Anti^ 
pathes ;  it  is  branched  and  has  a  rough  surface,  and  its  branches 
show  no  very  great  tendency  to  coalesce  (as  m  Arachnopathes 
mi  RhipidijHUhes)^  although,  apparently  accidentally,  a  slight 
amalgamation  occurs  at  isolated  points.  I  shall  leave  it  for 
the  present  undecided  how  far  it  may  be  possible  to  distin- 
goiso  the  genera  of  Antipathidse  in  the  mode  attempted  by 
the  above-mentioned  distinguished  zoologist:  opinions  are 
divided  upon  this  subject} ;  and  the  analogous  genera  to  them 
in  the  parallel  group  of  the  Alcyonaria  have  not  stood  the  test 
of  the  more  thoroughgoing  analysis  of  recent  times ;  but  under 

*  BaDetin  of  the  Mufieum  of  Compaiative  Anatomy  at  Harvard  Col- 
lege, No8. 9-13.  "  Contribntioiifi  to  the  Famia  of  the  Gulf-stream  at 
Great  Depths :  Echinoderms,"  by  A.  Agassiz,  T.  Lyman,  and  Fourtales, 
1889.  -o  .. 

t  Op.  eU,  1867,  p.  112 ;  1868,  p.  138. 

\  At  the  same  time  with  Mime-Edwards,  Gray  gaye  (Proc.  ZooL  Soc 
1857)  a  systematic  arrangement  of  the  Antipathi^e.  He  has  only  two 
genera — tetopathesy  with  naooth,  and  Anttpathes,  with  spinous  axis, 
and  distinguishes  the  species  with  an  unbrancned  axis  only  as  a  subgenus 
{Chr^Msihes)  of  the  latter.  Moreoyer  Milne-Edwards  himself  regards 
his  attempt  at  a  more  minute  diyisicm  of  the  Antipathidie  into  genera  as 
enentially  only  an  artificial  arran^ment  for  the  ready  reyision  of  the 
species,  and  pays  particular  attention  to  certain  striking  differences  (/.  c, 
pp. 312, 813).  Verrill  also  says  that  '^generic  characters  derived  only 
m>m  the  mode  of  growth  and  branching  are  always  unsatisfactoiy  in 
claflsing  compound  Zoophytes''  (Notes  on  liadiata,  No.  6,  p.  499). 
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any  circumstances  the  above-mentioned  amalgamation  of  the 
branches  at  particular  points  will  not  justify  us  in  giving  our 
species  a  place  outside  the  genus  Anttpathes*  In  this  genus 
A.  arctica  will  take  its  place  among  the  species  whose  branches 
and  stems  are  not  very  different  in  thickness  ("  polypier  se 
subdivisant  en  branches  de  divers  ordres,  qui  ne  different  que 

Seu  les  uiis  des  autres  par  leur  diam^tre,  lequel  ddcrott  gra* 
uellement ") ;  but  it  belongs  neither  to  the  species  whose 
branches  lie  in  all  possible  different  planes^  and  thus  form 
tufted  masses  ("panicules,  touffes")  ot  different  forms,  nor  to 
those  in  which  they  all  lie  in  the  same  plane,  and  form  ss  it 
were  a  quadriiid  or  bipinnate  leaf  {A .  mynophyllay  mnnatifidd) . 
It  stands  about  in  the  middle  between  these  two  cbief  types  of 
the  eenuSy  and  seems  at  the  same  time  to  point  from  this  to- 
wards Arachrwpathes, 

The  stem  is  nearly  straight,  widening  below  into  a  flat  ex- 
pansion, by  which  it  has  been  attached  at  the  bottom  of  the 
sea;  its  height,  in  a  direct  line,  is  113  millims.,  and  its  dia- 
meter about  H  millim.;  superiorly  it  decreases  very  slowly  in 
thickness ;  only  its  lowest  portion  is  smooth,  the  remainder 
being  covered  with  somewhat  irregular  fine  furrows ;  on  the 
raised  lines  separating  these  furrows  are  seated  the  short  acute 
spines  in  tolerably  close  series  (fig.  1).  The  shining  black 
colour  of  the  stem  gradually  acquires  a  brownish  tint  in  its  upper 

Eart ;  its  lower  part  (about  30  millims.)  is  destitute  of  branches ; 
ut  from  the  upper  part  of  the  stem  there  issue  on  each  side, 
right  and  left,  10-13  main  branches.  Except  in  the  uppermost 
part  of  the  coral,  where  some  irregularity  occurs,  the  points  of 
origin  of  these  main  branches  are  placed  pretfy  regularly, 
alternately  to  the  right  and  left.  The  distance  between  two 
branches  situated  one  above  the  other  on  the  same  side  is  at 
the  utmost  9  millims.  On  the  whole  the  middle  branches  are 
the  longest  and  strongest ;  the  angle  which  they  form  with 
the  stem  is  not  much  less  than  a  right  angle,  and  their  direc- 
tion is  therefore  nearly  horizontal.  All  the  branches  placed 
one  above  the  other  on  the  same  side  lie,  at  least  approximately, 
in  the  same  vertical  plane ;  and  the  angle  which  those  from 
the  two  sides  form  with  each  other  at  their  origin  is  only  a 
little  more  than  a  right  angle ;  and  as  they  curve  in  an  elon- 
gated arc  at  first  forward  and  then  backward,  their  points 
come  to  lie  in  the  same  (vertical)  plane  as  their  points  of  ori- 
gin. If  we  leave  the  curvature  out  of  consideration,  all  the 
coral's  horizontal  main  branches  will  therefore  lie  approxi- 
mately in  the  same  plane.  These  main  branches  are  not  much 
less  in  diameter  than  the  upper  part  of  the  stem ;  and  they 
maintain  this  character  nearly  throughout  their  whole  length; 
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their  surface  is  spinoiis  (fig.  2),  like  that  of  the  stem ;  but  raised 
and  depressed  hues  are  seen  only  where  thej  are  thickest, 
which  IS  not  always  nearest  to  the  base :  the  length  of  the 
laigest  main  branch  is  about  equal  to  that  ot  the  branch-bearing 
part  of  the  stem.  The  aeconaary  branches,  which  are  only  a 
little  thinner  than  the  main  branches,  ana  have  an  average 
length  of  about  35  millims,  (of  course  there  are  many  much 
shorter,  and  some  much  longer),  spring  from  the  main  branches 
at  right  angles  and  at  an  average  distance  of  8-12  millims. 
apart;  some  are  directed  upwards,  and  others  downwards, 
whilst  others,  again,  project  more  or  less  obliquely  forwards, 
but  none  backward.  The  hinder  surface  of  the  coral  is,  in  fact, 
completely  without  branches ;  all  the  secondary  and  tertiary 
branches  are  turned  more  or  less  towards  the  same  side, 
namely  the  anterior  side.  At  certain  points  where  secondary 
branches  have  met  or  crossed  each  other,  an  amalgamation 
has  taken  place ;  but  in  this  there  is  nothing  particularly  re- 
gular, and  it  therefore  appears  to  me  probable  that  we  may 
imd  specimens  in  which  no  such  coalescence  has  taken  place 
at  any  point  All  the  secondary  branches  are  spinous,  like 
the  stem  and  main  branches ;  ana  the  finer  they  are,  the  lighter 
brown  is  also  their  colour. 

As  only  a  single  specimen  is  extant,  I  have  in  this  short 
description  been  unable  to  separate  what  is  only  individual 
and  wnat  may  be  regarded  as  characterizing  the  species.  I 
shall  now,  however,  endeavour  to  bring  together  in  the  form 
of  a  diagnosis  those  peculiarities  which,  until  more  material 
may  be  before  us,  may  serve  to  distinguish  it  from  the  other 
known  Antipathidae. 

Antvpathes  arctica^  Lutken. 

Sderobaffls  (axis)  cornea,  nigra  vel  nigro-fasea,  spinosa,  arborem 
hnmilem,  latiorem  quam  altiorem  eonstitait ;  stipes  erectos,  teres, 
gracilis,  niger,  basi  Isevis,  oeterum  spinulis  brevissimis,  longitudi- 
nahter  seriatis,  cum  sulculis  minutis  altemantibtis,  asper ;  rami 

*  (primarii)  patentissimi,  horizontales  fere,  bi&riam  dispoeiti, 
ntrinqne  10  vel  ultra,  gracillimi,  asperi,  colore  dilutiore,  ramulos 
(secundarios,  tertiarios)  similes  emittunt,  angulos  rectos  cum 
ramis  (primariis,  secundariis)  formantes,  sursum,  deorsum  vel 
antrorsum  inclinatos ;  ranter  coaleseunt.  Superficies  dorsalis  vel 
posterior  arboris  totius  ramulis  omnino  earet.  Altitudo  c.  5  pol* 
lices,  latitudo  6|  poll. 

In  ventre  Scymni  microeepJtalo  prope  oras  Gronlandise  septentrio- 
nales  inventa. 
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XII. — Additions  to  the  Australian  CuTCulionid».    Part  III. 

By  Francis  P.  Pascoe,  F.L.S.  &c. 

[Plate  L] 

CEnochioma  rabeta. 
MiBophrioe,  n.  g. 
-nupida. 


AlCTCTBBINiB. 

Mythites  asperatus. 

pitheciua. 

degener. 

JEAno^^a^j  n.  g. 

faatiffiatas. 

mendosuB. 


IDUUS. 


AchenroB,  n.  g. 

mamillatus. 

EnnothuB,  n.  g. 

fallax. 

Oditesus,  n.  g. 

iodutus. 

lycosariua. 

inooeniB. 

perdituB. 

BulciroBtris. 

buceroa. 

SoBjteluBy  n.  g. 
lobatuB. 

Ctlindbobhinina. 

CentyioB  oris. 
EnchymuB  humeraliB. 

AoplocnemiB  lineata. 
CEnochromay  n.  g. 


Orpha  peraimilis. 
Phrenozemiai  n.  g. 
lyproidee. 

BELINJi. 

BeluB  centralifl. 

CYLUfiB. 

MyrmaciceliiB  exsertus. 

CBYPTOSHTlfCHIN^. 

MoschiuB,  n.  g. 

anaglyptUB. 

AgriochflBta,  n.  g. 

crinita. 

TragopuB  plagiatos. 
Imuiodes  noSuloBaB. 
DiaBBicuB,  n.  g. 

nigriconuB. 

illotoB. 

AgenopuBy  n.  g. 

agricola. 

NechyruB  incomptuB. 

ZYO0Fm.& 

Idotasia  aequaliB. 
eyaniaa. 


Mythites  asperatus, 

M.  BubelongatuB,  OTatnSy  niger,  capite  supra  oculos  cormgato ;  roatro 
latitudine  hand  longiore,  in  medio  sulco  profuodo  apicem  versus 
valde  ampliato,  impresso,  emarginatura  triangnlari  indistincta; 
prothorace  vix  transversOy  ante  medium  paulo  rotundato,  postioe 
angustiorey  crebre  grosse  grannlato,  in  medio  leviter  snlcato; 
elytris  baai  prothorace  paido  latioribvs,  oyatis,  angulo  humerali 
modice  productiB,  insBqnaliter  grosse  tifterculato-granulatis  cayi- 
tatibns  foyeiformibns  impressis ;  oorpore  infra  IsByigato;  pedibus 
setosulis.    Long.  7  lin. 

Hob.  Sydney. 

This  species  differs,  inter  aHa^  from  M.  basalis  and  M.  sul- 
cicollis  in  the  absence  of  the  larger  conical  tubercles,  those  on 
the  elytra  in  ill-defined  groups  of  3-5,  the  intervals  here  and 
there  with  foveiform  impressions. 

Mythites  piihedus, 

M,  ovatus,  niger,  capito  rostroque  mamillato-punctatus,  hoc  basi 
quadrilobato,  lobis  duobus  intermediis  pronunulis,  infra  medium 
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rngoeo-impresBOy  apioe  emargiiiatiira  txiangfolnri  parra,  mai^gini- 
bus  elevata;  acapo  flexnoso,  apicem  versus  valde  incraasato;  pro- 
ihorace  sat  fortiter  rotundato,  apice  valde  prominoloy  in  medio 
Bulcato,  granidis  mamillatis  nitidis  majnscalis,  nonnuUiB  oonfertisy 
mnnito ;  elytris  prothoraoe  vix  latioiibos,  postioe  gradatim  am- 
plioribns,  angolo  homerali  recto,  transversim  grosse  nndnlato- 
grannlatis,  grannlis  nnisetigeris,  singalo  eljtro  postice  tnberculo 
oblongo  obtuse  obsito;  coipore  infra  sparse  punctato-setoso ; 
pedibus  setis  numerosis  adspersis.    Long.  5  lin. 

Eab.  New  South  Wales  (Monaro). 

Allied  to  M.  baaalia^  but  smaller,  with  a  difierent  roatmm 
and  the  elytra  more  regularly  and  less  strongly  sculptured. 

Mythitea  degener. 

M.  sat  angoste  ovatus,  niger,  capite  inter  oculos  carina  depressa 
notato,  supra  oculos  cristato;  rostro  tenuiore,  basi  profunde 
transversim  sulcato,  antice  fortiter  sulcato,  sulco  angustiore,  versus 
apioem  minus  ampliato ;  prothoraoe  latitudine  viz  longiore,  modioe 
rotondatOy  irregulariter  rude  granulate,  in  medio  profunde  sul- 
cato;  elytris  basi  prothoraoe  hand  latioribus,  hiteribus  ^  sub- 
parallelis,  $  subovatis,  apidbus  parum  emarginatis,  subseriatim 
foveolatis,  interstitiis  altemis  antice  paulo,  postice  magis  elevatis 
et  in  tubercnla  plus  minusve  nodiformia  dissolutis,  humeris 
antrorsum  fortiter  productis;  abdomine  maris  in  medio  longi- 
tudinaliter  pilose;  pedibus  setulis  albidis  adpressis  adspersis. 
Long.  4  j-5  lin. 

Hab.  South  Australia  (Fort  Lincoln). 

Much  less  strongly  sculptured  than    M.  sulcicoUisj  with 
only  a  single  depressed  carina  in  front 

iBDRIODES. 

Caput  antice  convezum,  circa  oculos  elevatnm ;  roitrum  breve,  ca- 
pite  angustius,  antice  bUobum,  inter  lobes  sulcatum,  emarginatura 
triangulari  terminatum ;  serohes  breves,  arcuatse.  AntenncB  bre- 
viuBculae,  elava  distincta.  Oeuii  parvi,  subevati,  a  prothorace  di- 
stantes.  Proihorcuc  rotundatus,  cenvezus,  apice  productus,  basi 
truncatus,  lebis  ecularibus  diatinctis,  plus  minusve  prominulis. 
Elytra  oblenga  vel  ovata,  humeris  antrorsum  productis,  postice 
dedivia.    Pedes  subvalidi ;  tibia  rectaa ;  tarsi  medice  elengatL 

The  small  roundish  eyes  away  from  the  prothorax,  notwith- 
stauding  its  ocular  lobes,  offer  a  good  diagnosis  of  this  genus. 
Besides  the  species  described  below^  which  are  all  very  di- 
stinct, though  the  sculpture  seems  hable  to  some  variation, 
Enomus  noaipennisj  Bon.,  is  also  to  be  referred  to  it.  Phalt- 
dwa  sooTfioj  Bois.,  seems  to  me  to  be  the  species  on  which 
Schonherr  founded  his  genua  Euomvsj  naming  it,  but  without 
any  description,  E,  Fahrcei. 
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^driodea  foutigiahu,     Fl.  I.  fig.  8. 

jE,  subparallelus,  niger,  opacus ;  rostro  Bparse  setoso ;  prothorace 
longitudine  paulo  latiore,  utrinque  foititer  rotiindato,  valde  con- 
yexOy  apioe  trisulcatOy  suloo  intermedio  longiore  ad  basin  ourrente, 
dorao  confertim  mamiUato-granulato,  granulis  depresflu,  uniseti- 
geris;  elytria  prothorace  paulo  latioiibns,  subparallelis,  supra 
deplanatds,  subseriatim  punotatis,  intentitiis  tertio  qointoque 
carinatiB,  carina  interiore  abbreviata,  profunda  indsa,  exteriore  in 
tubercnla  quatuor  diasoluto,  uno  humerali  cristato-producto, 
duobu8  Bequentibus  dentiibnnibus,  ultimo  majunculo,  lobifbrmi, 
ad  marginemdediyitatiBsito,  marginibus  poetioe  serrato-aetigeriB, 
apicibuB  acutis ;  oorpore  infra  Bparse  fortiter  punctato ;  pedibus 
punctads  et  aixo-setosiB.    Long.  5  lin. 

Hob.  King  George's  Sound. 

The  subparallel  eljtra  and  strong  humeral  crest  afford  a 
good  differentiation  for  this  species. 

JEdriodea  jnendaatis, 

J^.  oblongo-ovalis,  niger  BquamulJB  silaceis  vol  subci^reiB  Talde 
adspersus;  rostro  breyioroy  minus  fortiter  punctato;  prothorace 
modioe  rotundato,  antice  profunde  trifoveato,  fovea  intermedia 
majore,  confertim  mamillato-tuberculato,  tuberculis  oonids  ele- 
vatis,  setis  nigris  coronatis;  elytris  prothorace  vix  latioribuB, 
ovalibuB,  conyexisy  lateribus  paulo  rotundatis,  supra  subaeriatim 
granulato-punctatisy  singulatim  tuberculis  circa  decern,  majusculiB, 
conids,  in  seriebus  duabus  ordinatis,  lateribus,  etiam  fortiter 
Bulcatch-punctatis,  tuberculis  paryis  insequalibus  obsitis,  illis  pluri-, 
his  unisetigeriB,  angulo  humerali  carinatis,  apice  parum  producto, 
angnste  sed  profiinde  emarginato;  corpore  infra  coriaceo,  impuac^ 
tato,  setulis  minutis  adsperso;  pedibus  silaceo-squamosiSy  setia 
numerosis  nigriB  interjectb.    Long.  4^  lin. 

Slab.  King  George's  Sound. 

The  granules  on  the  elytra  are  seated  between  the  punc- 
tures ;  or^  rather^  the  spaces  between  the  punctures  are  granuli- 
form ;  in  this  respect  it  differs,  inter  dlia^  from  the  next  species^ 

JEdtiodes  inuua. 

J^.  anguste  oyatus,  niger,  squamulis  minutis  Bubcupieis  adspersus ;: 
capite  fere  impunctato ;  rostro  prothoraceque  ut  in  JS,  mendaso ; 
ely tris  basi  prothoracis  yix  latioribuB,  supra  Bubseriatim  impreaso- 
punctatis,  hand  granulatis,  interstitiiB  tertio  qointoque  antice 
granulato-carinatis,  postice  tuberculis  conicis,  illo  duobus,  hoe 
tribus,  instructis,  lateribus  fortiter  sulcato-ptmctatis,  interstitiii 
yalde  eleVatis,  angulo  humerali  carinatis,  apice  obtuse  rotundato, 
yix  emarginato ;  corpore  infra  coriaceo,  obsolete  punctato ;  pedi- 
bus ut  in  prsecedente.    Long.  4-5  lin. 

Hob.  Western  Australia. 
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.  ACHERRES. 

Cc^  antioe  oonyexam,  rotundatnm ;  rostrum  Talidamy  breve,  ver- 
808  apicem  gndatim  crassiiUy  basi  transvenim  sulcatam,  bialataixiy 
ala  utrinque  supra  ocnlum  carrente;  9crohe$  breves,  laterales, 
panim  arcoatie.  Oculi  parvi,  rotnndati,  a  prothorace  distantes. 
AfUenMB  breviuBCiilfle,  dava  distmcta.  Protharax  breviter  ovatos, 
apioe  tnmcatiis,  lobis  ocularibos  nullis.  Elytra  ovalia,  basi  pro- 
thorace band  latiora,  utrinque  antrorsum  paulo  producta,  postice 
dedivia,  plica  epipleurali  ad  apicem  instmcta.  Pedes  subvalidi, 
setoai ;  femora  paulo  incrassata ;  tibia  rectse ;  tarsi  robusti ;  arti- 
cnlis  tribus  basalibus  triangalaribus,  ultimo  baud  bilobo,  postice 
paulo  longiores.  Abdomen  8^;mentiiB  marginibus  prominulia,  3-A 
oonjunctim  secundo  longioribus. 

Tbe  essential  characters  of  this  genus  lie  in  the  absence  of 
the  ocular  lobes  and  in  the  form  of  the  rostrum.  The  claw- 
jomt  is  received  in  a  cavity  of  the  preceding  one,  and  the 
three  basal  are  all  prolonged  beneath  into  a  sort  of  spine. 
This  structure  is  common  to  most  genera  of  the  subfamily, 
and  more  or  less  to  the  Brachjceriuae,  Byrsopinss,  &c. 

Acherrea  mamillatua,     PL  I.  fig.  5. 

A.  niger,  opacus,  plemmque  esquamosus,  aliquando  sparse  silaceo- 
macuktus ;  capite  antice  impunctato ;  rostro  inter  alas  late  sul- 
cato,  solco  lateribusque  punctis  grossis  sparse  impresso ;  protho- 
race parum  longiore  quam  latiore,  sat  confertim  mamiUato,  ma- 
nilllB  validis,  siDgnlis  profimde  foveatim  impreasiB,  setam  geren- 
tibas,  interspatiis  (ahquaudo)  fermgineo-Bquamosis ;  elytris  in 
medio  prothorace  fere  duplo  latioribus,  grosse  seriatim  puno- 
tatis,  dorso  mamilHs  nonnuUiB  depressis,  fdiis  ezteme  tubercuU- 
formibas,  quarum  duabus  posticis  majoribus,  instractiB,  his  pimctis 
pkrimis,  illis  punctis  1-3  impressis,  pundds  generahter  setigeris ; 
corpore  infra  sparse  punctatoHsetoso ;  pedibus,  articulo  ultimo  tar- 
sorum  iDcluBo,  valde  setosis.    Long.  4  lin. 

Hob.  Western  Australia. 

I  Ennothus. 

Aiiterre  differt  rostro  bioomuto,  plica  epipleurali  elytrorum  nulla, 
et  tarsis  articulo  ultimo  bilobo. 

In  Acherres  the  base  of  the  rostrum  is  prolonged  into  two 
wing-shaped  bodies  extending  above  and  overlapping  the  ^es 
on  each  side ;  in  this  genus  it  is  nearly  the  same  as  in  Udi- 
ksus\  but  in  the  absence  of  ocular  lobes  and  in  habit  it  agrees 
with  the  former  genus. 

Ennothus  faUax, 

E.  niger,  opacus,  Bupra  squamulis  piliformibus  minutis  rarissimis 
indatoB,   subtus  squamulis  longioribus  minus  dispersis;   capite 


r 


I*  which  may  extend 
'.    If  it  is  actutU; 


^5^^>*^«"||i2^tli»5^4sTK»  diminished, 
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the  case  that  a  whole  series  of  northern  Echinoderms  {BhizO' 
crinus  hfbUnsiaj  Pteraster  fniliiariSf  Echinus  Flemingiiy  Bris" 
sopsis  lyrijeray  Echinocardium  OfxUumj  Echifiocucumia  tvpicOf 
Cucumanafrandaaaj  and  MoJpadia  barealis*)  live  together  in 
the  deep  water  aionnd  and  amon^  the  Antilles^  there  is,  of 
couTBe,  nothing  against  the  possibmly  that  an  Antipathid  also 
midit  .be  diffhsed  from  the  icj  sea  to  south  of  the  tropic 
of  Cancer;  and  onr  thoughts  torn  quite  naturally  at  once  to 
the  species  recentlj  recorded  hj  Pourtalesf  from  the  Straits 
of  Florida.  Nerertheless  I  have  been  unable  to  refer  the  pre- 
sent form  to  anj  species  known  to  me  either  in  nature  or  from 
descriptions  or  figures ;  and  although  this^  considering  what 
has  been  said  abore  as  to  the  defectire  state  of  this  depart- 
ment of  our  science^  is  not  much  to  say,  I  hope  that  I  shall 
not  faQ  into  any  mistake  in  describing  it  as  new.  For  its 
recognition  the  annexed  photoxjlograpnic  figure  (fig.  3)  will. 
I  hope,  furnish  sufficient  means,  although  I  will  not  omit  to  ada 
a  short  description  of  it :  but  first  I  will  endeavour  to  deter- 
mine its  approximate  place  in  the  systematic  arrangement  of 
the  Antipathidse. 

According  to  Milne-£dwards's  proposed  classification  of 
this  family,  our  Greenland  species  is  undoubtedly  a  true  Anti- 
pathes ;  it  is  branched  and  has  a  rough  surface,  and  its  branches 
show  no  very  great  tendency  to  coalesce  (as  m  ArachnopcUhes 
and  Bhtpidipathea)^  dthough|  apparently  accidentally,  a  slight 
amalgamation  occurs  at  isolatea  points.  I  shall  leave  it  for 
the  present  undecided  how  far  it  may  be  possible  to  distin- 
gnisli  the  genera  of  Antipathidse  in  the  mode  attempted  by 
the  above-mentioned  distinguished  zoologist:  opinions  are 
divided  upon  this  subject} ;  and  the  analogous  genera  to  them 
in  the  paraUel  group  of  the  Alcyonaria  have  not  stood  the  test 
of  the  more  thoroughgoing  analysis  of  recent  times ;  but  under 

*  Bulletin  of  the  Muaemn  of  Compaxatiye  Anatomy  at  Harvard  Col- 
lege, No8.  9-13.  "  Contributions  to  the  Fauna  of  the  Gulf-stream  at 
Great  Depths :  Echinoderma,"  by  A.  Agaasiz,  T.  Lyman,  and  Pourtales. 

t  Op.  cU,  1867,  p.  112 ;  1868.  p.  133. 

X  At  the  same  tune  with  Milne-EdwardSy  Gray  saye  (Proc.  ZooL  Soo. 
1857)  a  systematic  arrangement  of  the  Antipathi(ue.  He  has  only  two 
genoa — LeiopaiUiies,  with  nnooth|  and  Antxpathesj  with  spinous  axis, 
and  distinguishes  the  species  with  an  unbrancned  axis  only  as  a  subgenus 
(Cimpath€9)  of  the  latter.  Moreover  Milne-Edwards  nimself  regards 
his  attempt  at  a  more  minute  division  of  the  Antipathidn  into  genera  as 
essentially  only  an  artificial  arran^ment  for  the  ready  revision  of  the 
(pedes,  and  pays  particular  attention  to  certain  striking  differences  (/.  c. 
vp. 312,313).  VerriU  also  says  that  ''generic  characters  derived  only 
from  the  mode  of  growth  and  branching  are  always  unsatisfactory  in 
classing  compound  Zoophytes  "  (Notes  on  Kadiata,  No.  6,  p.  490). 
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any  circomBtances  the  above-mentioned  amalgamation  of  the 
branches  at  particnlar  points  will  not  justify  us  in  giving  our 
species  a  place  outside  the  genus  Antipathes.  In  this  genus 
A.  arctica  will  take  its  place  among  the  species  whose  branches 
and  stems  are  not  very  different  in  thickness  ("  polypier  se 
subdivisant  en  branches  de  divers  ordres,  qui  ne  different  que 

Sen  les  uns  des  autres  par  leur  diam^tre,  lequel  ddcrott  gra- 
uellement ") ;  but  it  belongs  neither  to  the  species  whose 
branches  lie  in  all  possible  different  planes,  and  thus  form 
tufted  masses  (^^  panicules,  touffes  ")  otdifferent  forms,  nor  to 
those  in  which  they  all  lie  in  the  same  plane,  and  form  as  it 
were  a  quadrifid  or  bipinnate  \e8S{A,mynophtfUaymnnalifi€la). 
It  stands  about  in  the  middle  between  these  two  aiiei  types  of 
the  ^enus,  and  seems  at  the  same  time  to  point  from  this  to- 
wards Arachnopatlies, 

The  stem  is  nearly  straight,  widening  below  into  a  flat  ex- 
pansion, by  which  it  has  been  attached  at  the  bottom  of  the 
sea;  its  height,  in  a  direct  line,  is  113  millims.,  and  its  dia- 
meter about  1^  millim.;  superiorly  it  decreases  very  slowly  in 
thickness ;  only  its  lowest  portion  is  smooth,  the  remainder 
being  covered  with  somewhat  irreg^ar  fine  furrows ;  on  the 
raised  lines  separating  these  furrows  are  seated  the  short  acute 
spines  in  tolerably  close  series  (fig.  1).  The  shining  black 
colour  of  the  stem  gradually  acquires  a  brownish  tint  in  its  upper 
part :  its  lower  part  (about  30  millims.)  is  destitute  of  brancnes ; 
out  from  the  upper  part  of  the  stem  there  issue  on  each  side, 
right  and  left,  10-13  main  branches.  Except  in  the  uppermost 
part  of  the  coral,  where  some  irregularity  occurs,  the  points  of 
origin  of  these  main  branches  are  placed  pretty  regularly, 
alternately  to  the  right  and  left.  Tne  distance  between  two 
branches  situated  one  above  the  other  on  the  same  side  is  at 
the  utmost  9  millims.  On  the  whole  the  middle  branches  are 
the  longest  and  strongest ;  the  angle  which  they  form  with 
the  stem  is  not  much  less  than  a  right  angle,  and  their  direc- 
tion is  therefore  nearly  horizontal.  All  the  branches  placed 
one  above  the  other  on  the  same  side  lie,  at  least  approximately, 
in  the  same  vertical  plane ;  and  the  angle  whicn  those  from 
the  two  sides  form  with  each  other  at  their  origin  is  only  a 
little  more  than  a  right  angle ;  and  as  they  curve  in  an  elon- 
gated arc  at  first  forward  and  then  backward,  their  points 
come  to  lie  in  the  same  (vertical)  plane  as  their  points  of  ori- 
gin. If  we  leave  the  curvature  out  of  consideration,  all  the 
coral's  horizontal  main  branches  will  therefore  lie  approxi- 
mately in  the  same  plane.  These  main  branches  are  not  much 
less  in  diameter  than  the  upper  part  of  the  stem ;  and  they 
maintain  this  character  nearly  throughout  their  whole  length; 
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their  surface  is  Bpinoos  (fig.  2),  like  that  of  the  stem ;  but  raised 
and  depressed  bnes  are  seen  only  where  thej  ure  thickest^ 
which  IS  not  alwajB  nearest  to  the  base :  the  length  of  the 
largest  main  branch  is  about  eqnal  to  that  ot  the  branch-bearing 
part  of  the  stem.  The  secanaary  branches,  which  are  only  a 
tittle  thinner  than  the  main  branches,  and  have  an  average 
length  of  about  35  millims.  (of  coarse  there  are  many  much 
shorter,  and  some  much  longer),  spring  from  the  main  branches 
at  right  angles  and  at  an  average  distance  of  8-12  millims. 
apart;  some  are  directed  upwards,  and  others  downwards, 
whilst  others,  again,  project  more  or  less  obliquely  forwards, 
but  none  backward.  The  hinder  surface  of  the  coral  is,  in  fact, 
completely  without  branches ;  all  the  secondary  and  tertiary 
branches  are  turned  more  or  less  towards  the  same  side, 
namely  the  anterior  side.  At  certain  points  where  secondary 
branches  have  met  or  crossed  each  other,  an  amalgamation 
has  taken  place ;  but  in  this  there  is  nothing  particularly  re- 
gular, and  it  therefore  appears  to  me  probable  that  we  may 
find  specimens  in  which  no  such  coalescence  has  taken  place 
at  any  point.  AU  the  secondary  branches  are  spinous,  Uke 
the  stem  and  main  branches ;  and  the  finer  they  are,  the  lighter 
brown  is  also  their  colour. 

As  only  a  single  specimen  is  extant,  I  have  in  this  short 
description  been  unable  to  separate  what  is  only  individual 
and  wnat  may  be  regarded  as  characterizing  the  species.  I 
shall  now,  however,  endeavour  to  bring  together  in  the  form 
of  a  diagnosis  those  peculiarities  which,  until  more  material 
may  be  before  us,  may  serve  to  distinguish  it  firom  the  other 
known  Antipathidffi. 

Antipaihes  arcticay  Liitken. 

Sderdboflis  (axis)  cornea,  nigra  vel  nigro-fusca,  spinosa,  arborem 
hnmilem,  latiorem  quam  altiorem  eonstittuit ;  stipes  erectus,  teres, 
gracilis,  niger,  basi  Isevis,  oeterum  spinuliB  breviBsimis,  longitadi- 
nahter  seriatis,  cum  sulculis  minutis  altemantibus,  asper ;  rami 

*  (primarii)  patentissimi,  horizontales  fere,  bifSariam  dispositi, 
utrinque  10  vel  ultra,  gradllimi,  asperi,  colore  dilutiore,  ramulos 
(secundarios,  tertiarios)  similes  emittunt,  angulos  rectos  cum 
lamis  (primariis,  secundariis)  formantes,  sursiun,  deorsum  vel 
antrorsum  inclinatos ;  rariter  coaleseunt.  Superficies  dorsalis  vel 
posterior  arboris  totius  ramulis  omnino  earet.  Altitudo  c.  5  pol- 
hoes,  latitudo  6|  poll. 

Inyentre  Scymni  microcephdo  prope  oras  Gronlandise  septentrio- 
nales  invents. 
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quadratis  approximatis,  basi  lateribnaqae  plaga  magDa  nivea  e 
squamuliB  condenHatis  omatiB ;  pedibos  Bqoamositate  alba  indatis» 
setis  minoribuB  mterjectiB.    Long.  1^  lin. 

ffab.  South  Australia. 

Orpha  peraimxlia. 

0,  subdepressa,  pioea,  nitida,  rarissime  niyeo-piloeula ;  (  $  )  rostro 
prothorace  duplo  longiore,  Bubtiliter  lineatim  punctulato ;  scapo 
articuloque  basali  funiculi  flavo-testaceis,  csBteria  dayaque  pioeis, 
sparse  niveo-pilosia ;  prothorace  suboonico,  utrinque  rotandato, 
Bat  confertim  tenuiter  punctulato,  pone  apicem  constricto;  sea- 
tello  semiorbiculari ; '  elytris  latitudine  duplo  longioribusy  Bub- 
Btriatim  punctatis,  interstitiis  planatis  et  impunctatiB;  oorpore 
infra  pedibusque  fiiBciB,  aparse  albo-pilosiB ;  ungoiculia  fiavidis. 
Long.  lj^2  lin. 

Hab,  Sydney. 

Very  like  O.Jlamcomis]  but,  besides  the  absence  of  pubes- 
cence, that  species  has  a  much  coarser  punctation,  and  the 
elytra  strongly  sulcate,  with  the  intervals  finely  punctured ; 
the  coloration  of  the  antennsB  is  also  different.  In  this  species 
the  scrobes  are  not  connivent  beneath,  the  septum  between 
them  passing  distinctly  to  the  throat ;  in  0,  Jlavtcamts  its 
form  is  wedge-shaped,  and  it  terminates  at  the  middle  of  the 
scrobes,  which  at  that  point  become  connivent. 

Phrenozemia. 

Caput  ooniomn,  rostro  continuatum.  OcuU  depressiy  rotundati,  a 
prothorace  distantes.  Bostrum  cylindricum,  modice  elongatum,  sat 
validum,  panun  arcuatum ;  aerobes  prsmediann,  infra  roBtrum  et 
ad  oouloB  currentes.  Scopus  oculum  viz  attingens  ;  funiculus  7- 
articulatuB,  articulo  primo  crassiore,  secundo  longitudine  sequali, 
csBteris  brevioribus,  duobus  ultimis  turbinatiB;  elava  distincta. 
Proihorax  subcylindricuB,  margine  antico  truncatus,  basi  viz  bi- 
sinuatus.  Scutdlum  punctiforme.  Elytra  oblonga,  prothorace 
multo  latiora,  humeris  rotundata.  Pedes  mediocres ;  femora  in 
medio  incrassata,  mutica ;  tibia  flezuosse ;  tarsi  articuliB  tribus 
basalibus  brevibuB,  tertio  viz  dilatato,  ultimo  elongate ;  un^ta- 
culi  simplioes.  Abdomen  segmentiB  tertio  quartoque  conjunctim 
secundo  brevioribus ;  sutura  prima  arcuata. 

In  Lacordaire's  tabulation  of  his  *'  ffroupe  Eugnomides,"  one 
of  the  £ve  subdivisions  of  the  Erirhininae,  this  genus  would 
be  placed  nezt  to  Ophthalmoborus,  These  tabulations  are 
generally  of  an  artificial  character ;  vet  it  would  be  often  diffi- 
cult to  suggest  a  better  place  for  the  genera  than  they  offer. 
Such  is  the  case  with  Pnrenozemia^  as  the  rostrum  and  de- 
pressed eyes  do  not  allow  of  an  approzimation  to  any  genus 
of  the  group.     In  the  species  described  below  the  scales  have 
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their  surface  is  spinous  (fig.  2),  like  that  of  the  stem ;  but  raised 
and  depressed  lines  are  seen  only  where  thej  are  thickest, 
which  IS  not  always  nearest  to  the  base :  the  length  of  the 
largest  main  branch  is  about  eq[ual  to  that  ot  the  branch-bearing 
part  of  the  stem.  The  secondary  branches,  which  are  only  a 
little  thinner  than  the  main  branches,  ana  have  an  average 
length  of  about  35  millims.  (of  course  there  are  many  much 
shorter,  and  some  much  longer),  spring  from  the  main  branches 
at  right  angles  and  at  an  average  distance  of  8-12  millims. 
apart;  some  are  directed  upwards,  and  others  downwards, 
whilst  others,  &g^7  raoject  more  or  less  obliquely  forwards, 
but  none  backward.  The  hinder  surface  of  the  coral  is,  in  fact, 
completely  without  branches ;  all  the  secondary  and  tertiary 
branches  are  turned  more  or  less  towards  the  same  side, 
namely  the  anterior  side.  At  certaia  points  where  secondary 
branches  have  met  or  crossed  each  other,  an  amalgamation 
has  taken  place ;  but  in  this  there  is  nothing  particularly  re- 
gular, and  it  therefore  appears  to  me  probable  that  we  may 
nnd  specimens  in  which  no  such  coalescence  has  taken  place 
at  any  point.  All  the  secondary  branches  are  spinous,  like 
the  stem  and  main  branches ;  ana  the  finer  they  are,  the  lighter 
brown  is  also  their  colour. 

As  only  a  single  specimen  is  extant,  I  have  in  this  short 
description  been  imable  to  separate  what  is  only  individual 
and  wnat  may  be  regarded  as  characterizing  the  species.  I 
shall  now,  however,  endeavour  to  bring  together  in  the  form 
of  a  diagnosis  those  peculiarities  which,  imtil  more  material 
may  be  before  us,  may  serve  to  distinguish  it  from  the  other 
known  Antipathidse. 

Aniipathes  arctica^  Lutken. 

Sderobasis  (axis)  cornea,  nigra  vel  nigro-fusea,  spinosa,  arborem 
humilem,  latiorem  quam  altiorem  constitoit ;  stipes  erectus,  teres, 
gracilis,  niger,  basi  Isvis,  ceterum  spinulis  breviBsimis,  longitudi- 
naliter  seriatis,  cum  Bulculis  minutis  altemantibus,  asper ;  rami 

*  (primani)  patentissinii,  horizontales  fere,  bi&riam  dispoeiti, 
ntrinque  10  vel  ultra,  gracillimi,  aapeii,  colore  dilutiore,  ramulos 
(secundarios,  tertiarios)  similes  emittont,  angolos  rectos  cum 
ramis  (primariis,  secundariis)  formantes,  sursum,  deorsum  vel 
antrorsum  inclinatos ;  rariter  eoaleseimt.  Superficies  dorsalis  vel 
posterior  arboris  totius  ramulis  omnino  earet.  Altitude  c.  5  pol- 
lices,  latitudo  6|  poll. 

In  ventre  Scymni  mkrocephalo  prope  eras  Gronlandise  septentrio- 
nales  inventa. 
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figure  of  the  latter  in  the  '  Voyage  de  la  Coqnille/  Entom. 
pi.  6.  fig.  7. 

M(ECHIU8. 

Capui  hemisphflericom ;  rwtrwn  tenae,  arcnatum ;  iordhti  ante- 
mediaDffi,  infra  rostram  cnrrentes.  Seaptu  oculiim  attingeiu; 
funiculus  7-articulatas,  articulo  prime  craBsiore;  dava  adnata, 
ovata.  OcuU  rotondati,  laterales,  grosse  granulatL  Proihorax 
breviter  suboonicus,  apice  productos,  lobis  ocnlaribuB  distiiictiB. 
Elytra  cordata,  prothorace  multo  latiora.  Femora  valida,  lon- 
giuscula,  infra  dentata;  tihios  breves,  flexnotns,  sulcatie;  tani 
brevittsculi.  Bima  pectoralis  usque  ad  marginem  posteiiorem 
mctastemi  extensa.  Abdomen  segmentia  duobus  basalibus  am- 
pliatis ;  sutura  prima  distincta. 

The  only  exponent  of  this  genus  has  much  the  habit  of 
Melanterius  porcatuSy  Er. ;  but,  the  metastemum  entering 
into  the  formation  of  {be  pectoral  canal,  the  genus  must  be  re- 
ferred to  the  neighbourhood  of  Mecistocerus  and  ^demonus*^ 
although  difiering  from  both  in  the  characters  of  the  antennas, 
legs,  sculpture,  and  in  the  pectoral  canal  passing  behind  the  in- 
termediate coxie. 

MoBchius  anaglyptus, 

M,  brsTiter  oyatas,  oonvezus,  nitide  niger ;  capite  crebre  punctato ; 
rostro  prothoraci  longitudine  aequali,  in  medio  fere  obsolete  cari- 
nato ;  antennis  fulyo-testaceis ;  funiculo  articulo  secnndo  primo 
longiore ;  reliquis  brevibus,  gradatim  magis  transversis ;  protho- 
race antioe  paulo  tubulato,  utrinque  rotundato,  basi  bisinoato, 
eonfertim  punctato,  punctis  nonnullis  confluentibus,  totis  in  fnndo 
squamulam  minutam  albam  gerentibus ;  scutello  angnsto ;  elytris 
profande  late  sulcatis,  sulcis  fortiter  foveatis,  interstitiis  carinatis 
et  utrinque  uniseriatim  punctulatis ;  abdomine  scgmentis  duobus 
basalibus,  femoribusquc  groese  punctatis,  punctis  unisquamigeris ; 
tibiis  basi  sat  valde  arcuatis,  sulcis  uniseriatim  albo-setosis ;  tarsis 
exttts  unguiculisque  rufescentibus.     Long.  2|  lin. 

Hah.  Wide  Bay. 

Agriochjsta. 

Caput  pamm  exsertum;  rostrum  yalidum,  sequilatum,  aieuatom; 
scrobes  pnemediane,  obliqusB,  infra  rostrum  exeuntes.  Scopus 
oculum  hand  attingens ;  funiculus  T-articulatus,  articulis  tribus 
ultimis  turbinatis;  clava  conica,  distincta.  Oculi  sat  magni, 
ovati,  laterales.  Prothoraa  transTcrsus,  basi  rotundatus,  lobis 
octdaribus  nullis.    Elytra  ampla,  prothorace  multo  latiora.    Pedes 

*  jEdemonuSy  Schdnheir,  not  Laoordaire ;  the  former  author  ezpresBly 
states  uf£.  emtnenteptmctatus  to  be  the  type ;  Lncordaire  describes  the 
ffenus  from  ^.  Erich&oni :  the  two  species  are  not  congeneric,  as  Lacor- 
daire  himself  states ;  the  latter,  therefore,  should  receive  a  new  generic 
name. 
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mediocres ;  femora  cnuBa,  mntica ;  tUnm  reotas,  apioe  baud  und- 
oatie  Tel  mucronatas ;  tarn  articnlis  primo  Becondoque  late  tiian- 
golaribas,  tertio  fortiter  bilobo ;  ungweidi  liberi.  Coxos  antics 
hand  contigiise.  PeetuM  longitudinaliter  canalicolatom.  Meso^ 
sttmum  ang^tnm,  depressum.  MeUutemum  breve.  Abdomen 
segmentiB  duobua  baaalibna  amplia. 

The  character  of  the  pectoral  canal  places  this  genus  in 
Lacordaiie's  arrangement  with  his  "  eoue-tnbu  Ithyporides," 
bat  not  in  the  ^^groupe  "  of  that  name,  nor  in  any  of  the  re- 
maining six  into  which  he  has  dividea  his  ^^  eatU'tribu"  It 
is,  boweyer,  questionable  whether  he  would  have  not  placed 
it  in  the  ErirnininsB,  like  Avbeonymua^  which  also  has  a  pec- 
toral canal.  In  a  family  so  difficult  to  classify  as  the  Curcu- 
lionidae,  I  think  it  would  be  better  to  adhere  more  strictly  to 
characters^  even  if  it  should  in  some  cases  lead  us  away  from  an 
apparently  more  natural  arran&^ement.  The  species  described 
below  isy  from  its  hairiness  and  coloration,  not  unlike  Ocladius 
variabUisy  01.,  after  which  genus  I  am  content  for  the  present 
to  pkce  it. 

AgriocJuEta  crinitci,     PL  I.  fig.  2. 

A,  late  ovata,  modiee  oonvezay  nigra,  supra  piUs  longis  nigris,  nonr 
nuUiB  albis,  vestita ;  rostro  capite  duplo  longiore,  sat  sparse  pilose ; 
antennis  ferrugineis ;  scapo  ab  ocolo  sat  longe  terminato ;  funictdo 
aitieoIiB  duobua  basalibus  aBqualibaSy  tertio  prseoedente  fere  duplo 
broviore ;  prothorace  antioe  utrinque  rotundato,  postice  parallelo, 
lateribns  dense  niyeo-pilosiB ;  scutello  subrotundato  ;  elytris  cor- 
dato-ovatis,  striato-punctatis,  fasciis  duubus  interruptis,  antica 
arcuata  ante  medium  sita,  e  pilis  densis  niveis  formatis,  oraatis ; 
eorpore  infra  pedibusque  sat  sparse  longe  niveo-pilosb.  Long, 
aiin. 

Hab.  Queensland  (Bockhampton). 

Tragopue  plagiatua.     PI.  I.  fig.  7. 

T,  oblonguB,  utrinque  cylindrico-conicus,  fuscus,  paroe  silaceo- 
squamosus ;  capite  rostroque  sat  dense  omnino  squamosis;  antennis 
piceis ;  funiculo  articulis  duobus  basalibus  aEMjualibus,  tertio  sub- 
oonioo,  pnecedentis  dimidia  longitudine;  oculis  tenuiter  granu- 
latis ;  prothorace  conioo,  utrinque  perparum  rotundato,  basi  viz 
Insinuato ;  elytris  basi  prothorace  vix  latioribus,  postice  gradatim 
panun  latioribus,  supra  valde  convezis,  fere  obsolete  foveatis, 
traoaversim  intennpte  undulato-granulatisy  singulis  plagis  duabus 
paUidioribus,  una  ante  alteram  fere  obsoletam  pone  medium,  no- 
tatis ;  eorpore  infra  nigra  maculis  silaceis  lateraliter  notato ; 
femoribus  subtus  dento  minute  armatis,  posticis  abdomen  baud 
superantibus.     Long.  6  lin. 

Hub.  Queensland. 
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The  outline  of  this  species  is  somewhat  difierent  fixMn  that  of 
T.  €uper  and  its  congeners.  One  of  the  latter  from  Java,  and 
a  yery  near  ally,  has  coarselj  facetted  ejes.  A  good  generic 
character  may  oe  found  occasionallj  to  be  onlj  of  specific 
yalue. 

Imcdiodea  nodulosua, 

I,  oyatns,  niger,  squamulis  griseis  suberectiB  sat  dense  tectos ;  rostro 
capita  fere  duplo  longiore;  antennis  pioeis;  fbnicolo  articoHs 
duobns  basalibuB  longitudine  sdqaalibns,  teitio  quartoque  con- 
junctim  prseoedente  breyioribns;  prothoraoe  utrinqne  fortiter 
rotondato,  antioe  yalde  constricto;  scutello  transyerso;  elytris 
breviter  oyatiB,  salcato-punctatiB,  interstitus,  postids  ezoeptis, 
nodis  eleratiB  2-4  aingulatiin  mnnitis ;  femoribus  modice  incras- 
satisy  antiois  dente  minuto  instraotiB ;  tarslB  articalo  ultimo  sub- 
toBtaoeo,  sparse  piloso.    Long.  3  lin. 

Hob.  Bockhampton. 

This  species  differs  from  its  two  conveners  in  haying  a 
small  but  distinct  scutellum,  and  in  its  nodulose  elytra. 

Drassicus. 

Caput  inter  oeolos  Bubplanatom ;  roitrum  medioGre,  validum ;  wcrobeM 
pnemedians,  laterales.  Soapua  breviusculuB,  ooulum  baud  attin- 
gens;  funicuku  7-4uticalatu8,  artioolis  duobus  basalibus  longiori- 
bus,  cttteris  subturbinatis ;  eUwa  distincta.  Prothorax  saboonicusy 
apice  prodnctosy  utrinque  panic  rotondatus,  basi  troncatas  yel 
perpanun  bisinuatuB,  lobis  ocolaribuB  distinotb.  Elytra  oyata, 
basi  prothoraoe  baud  latiora,  humeris  nullis.  Pede$  yalidi; 
femora  modioe  craBsa,  poedea  brevia ;  tibicB  breyes^  rects ;  tarti 
breveBy  articalo  tertio  late  bilobo ;  unguieuU  liberi.  Mima  pecto- 
raliB  pone  cozas  anticas  terminata,  apice  fomicata.  Ahdomon 
segmento  secondo  amplo. 

This  genus  differs  from  Troffcpua  in  its  short  legs  and  thick 
femora,  and  from  Imaliodea  in  the  elytra  not  projecting  beyond 
the  prothorax  at  the  base. 

DroMicua  nigricomia.     PI.  I.  fig.  3. 

Z>.  ovatoB,  convexiiB,  niger,  squamis  griseiB  sat  dense  omnino  tectus, 
aliis  nigris  erectis  adBpersoB ;  roBtro  capite  ploa  duplo  longiore, 
versus  apieem  evidenter  ktiore ;  antennis  pioeo-nigzis ;  funicolo 
artioulis  duobuB  baBalibus  SDqualibuB,  reliquis  conjundim  fere 
longioribuB ;  prothoraoe  in  medio  rotimdato,  antice  dto,  postice 
gradatim  paulo  angustiore,  basi  perparum  bisinuatOy  lobis  ocula- 
ribus  prominulis ;  elytris  orbiculato-OTatiBy  seriatim  groBse  pnnc- 
tatis,  punctis  plerumque  squama  antioe  laxeinstmctiB;  femoribus 
antiois  dente  minuto  armatis.     Long.  3j|  lin. 

Hob*  Queensland. 
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DrassicuB  iUotua. 

B,  pneoedenti  BimiHs,  sed  sqaamositate  crastaoea  Bcnlptoram  oooul- 
tante  snpra  tectos;  articalo  secondo  funiculi  quam  primo  evi- 
denter  longiore ;  prothorace  apice  magis  prodacto,  pone  mediom 
lateritras  parallelis ;  oorpore  infra  pedibusque  sat  dense  griseo- 
sqnamofib ;  femoriboa  antids  dente  acuto  armatis.    Long.  4  lin. 

Hab.  Queensland. 

When  the  sqoamosity  is  remoyed,  the  punctation  on  the 
prothorax  is  seen  to  be  nearly  obsolete ;  on  the  elytra  it  con- 
sists of  large,  rather  closely  set  foveas. 

Agenopus. 

PoropUro  affinis,  sed  tarsiB  linearibos,  infra  nudis,  sparse  setosulo- 
maiginatiSy  articulo  tertio  hand  bilobo. 

The  QfsAj  other  genns  among  the  allies  of  Poropterus  with 
linear  tarsi  is  Mormoatntea ;  but  in  that  genus  they  are  hispid 
or  spongy  beneath,  as  in  JPirapteruSy  and  the  femora  are  linear, 
and  the  eyes  finely  facetted.  The  species  described  below  is 
exceedingly  like  Poropterus  musculua ;  but,  besides  the  generic 
differences,  the  base  of  the  prothorax  and  the  proportional 
sizes  of  the  three  intermediate  abdominal  segments  will,  inter 
aUoy  at  once  distinguish  it. 

Affencpua  agricola. 

A,  ovatos,  supra  depressus,  niger,  indumento  fiisco,  squamulis  erectis 
setnlisque  raris  nigris  interjectiB,  indutos ;  rostro  valido^  sat  bre- 
yinscolo,  rude  squamoso;  antennis  subpiceis,  funiculo  articulis 
duobuB  basalibuB  longitudine  adqualibus  (primo  crassiore),  reliquis 
subturbinatis ;  prothorace  latitudine  paulo  longiore,  apice  paolo 
productoy  antice  oonstrictOy  deinde  rotundato,  lateribus  gradatim 
pamm  abgustiore,  basi  fortiter  biEdnuato,  lobis  ocularibus  ^stinctis, 
supra  insequali,  fere  obsolete  foveato ;  el jtris  supra  sat  confertim 
kviter  foveatis,  basi  drca  scutellum  elevatis,  lateribus  subparal- 
lelis,  dedivitate  perparum  latioribus,  deinde  sat  abrupte  angns- 
tioribus,  apice  late  rotundatis,  humeris  paulo  prominulis ;  oorpore 
iofra  pedibusque  remote  rude  punctato-squamigeris ;  abdomine 
8egmeuto  secundo  duobus  sequentibus  conjunctim  breviore ;  tibiis 
breribus.     Long.  3  lin. 

Hob.  Western  Australia. 

Nechyrus  inoomptua.     PI.  I.  fig.  9. 

i7.  ovatus,  supra  deprossus,  niger,  squamis  erectis,  plerumque  fasci- 
enlatis,  eonooloribus  vel  fhscis,  nonnullis  griseis,  adspersus ;  capite 
parro;  rostro  prothorace  vix  breyiore^  dimidio  apicali  nitido, 
latenditer  sulcato,  remote  tenuitor  punctulato ;  antennis  piceis ; 
Bcapo  sat  breviusculo,  gradatim  crassiore ;  fiiniculo  articulu  duo- 
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bus  basalibuB  SDqaalibus,  reliquis  snbtarbinatis ;  dava  bieviter 
ovata ;  prothoraoe  utrinque  usque  ad  medium  gradatim  lataore, 
delude  lateribus  parallelis,  apice  producto,  supra  basin  versus 
late  leviter  excayato;  scutello  semiorbiculari ;  elytris  oblongo- 
oordatisy  rude  remote  punctatLs,  humeris  modioe  prominulisy  i^ice 
rotundatis,  singulis  tuberoulis  fiasoiculatis  sex  biseriatim  obsitis ; 
corpore  infra  remote  punctato,  punctis  in  fundo  squamam  griseam 
gerentibus;  pedibus  squanus  elongatis  aspemme  vestitis;  tibiis 
minus  elongatis^  rude  squamosis.    Long.  4-^  lin* 

Hab.  Queensland. 

Near  the  Ceram  N.  porcatuSj  which  has  also  shorter  tibias, 
but,  inter  alia^  with  scattered  foveate  ponctores  on  the  eljtrai 
instead  of  their  being  sulcate-punctui^.  This  species  has  a 
resemblance  to  some  species  oi  ParopteruSj  fix)m  which  genus, 
however,  Nechyrua  is  known  bj  the  pectoral  canal  open  at  the 
apex  and  extending  to  the  posterior  part  of  the  intermediate 
C0X8B ;  from  Cnemargua^  to  which  I  think  it  is  most  nearly 
allied  amon^  the  genera  known  to  Lacordaire,  it  is  at  once 
differentiated  by  its  straight  tibise. 

Idotaaia  cequalis. 

I,  elliptica,  nigra,  nitida ;  rostro  arcuato,  basi  fronteque  lineis  lon- 
gitudinalibus  acute  elevatis ;  antennis  piceis ;  ocuUs  tenui-grano- 
latis;  prothoraoe  sat  fortiter  vage  punctulato,  punctis  squama 
nivea  instructiB ;  elytris  subtilissime  striato-punctulatis ;  femoribus 
parum  incrassatisy  muticis,  vage  lineatim  albo-squamulosiB ;  tibiis 
sulcatisy  rectis,  postids  intus  subflexuosis.    Long.  If  lin. 

Hab.  Cape  York ;  Bockhampton. 

Near  the  Moluccan  /.  eUivtica^  but  the  prothorax  less 
strongly  and  closely  puncturea,  and  the  femora  lineated  but 
not  toothed. 

Idotasia  evanida, 

L  elliptica,  nigra,  nitida;  rostro  arcuato,  basi  frx>nteque  lineis  lon- 
gitudinalibus  elevatis ;  antennis  piceis ;  oculis  tenui-granulatis ; 
prothoraee  sat  tenuiter  vage  punctulato,  punctis  squamula  misu- 
tissima  instructis;  elytris  subtilissime  striatis,  vix  punctulatis; 
femoribus  baud  incrassatu,  sulcato-lineatis,  mutids ;  tibiis  sulca- 
tis,  rectis.    Long.  1^  lin. 

Hcih.  Queensland  (Wide  Bay). 

Prothorax  and  elytra  less  strongly  punctured  than  in  the 
preceding,  the  latter  with  the  least  possible  vestiges  of  punc- 
tuation, and  the  femora  nearly  linear ;  the  posterior  femora  in 
this  ana  its  congeners,  as  well  as  in  alliea  genera,  have  the 
upper  margin  densely  covered  with  snowy-white  scales.  A 
figure  of  Idotaaia  nasuta  is  given  in  this  Magazine,  ser.  4. 
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Tol.  vii.  pi.  16.  fig.  2,  which,  the  femora  excepted,  will  give  a 
good  idea  of  the  two  species  here  described. 

EXPLANATION  OF  PLATE  L 

},  1.  So&ytdm  lobaius\  1  a,  fdde  view  of  the  head. 

f.  2.  AffriochiKia  ermUa ;  2  a,  side  view  of  the  head. 

h  3.  DramcttB  ntgrieomiB;  8  a,  side  view  of  the  head. 
Fig.  4.  Bekt8  een^aiii, 
Fh,  5.  Acherres  mamiBatua;  6  a,  side  view  of  the  head. 
Jy.  8.  OtUiesuB  induku ;  6a,  side  view  of  the  head. 
Fw.  7.  TragopM  plaffutUu, 

Fig.  8.  JBdriodes^OB^iffiafyia;  So,  ride  view  of  the  head. 
Fuf.  9.  Neekynu  ineonwkts, 
iQ.  10.  Side  view  of  the  head  of  Misophriee  hupida ;  10  a,  tanus  of  the 

same. 
FSg.  11.  Side  view  of  the  head  of  Neehyrue  vneomptm  *. 
J^.  12.  „  „  ff    Odkems  ImeeroB, 

F^A^         ft  n  jf    ^mof7?AorA«ittf  oitffriilw,  for  comparison. 

Fig,  14.  ,,  „  „    Aeantholophu8  Marahamij  ditto, 

Eg,  16.  ,,  ,y  ,,    Euomiu  inactdjftus,  ditto. 

^.  16.  Upper  Tiew  of  the  hosd  of  Fhrenoumta  hfproidea. 


S.  17.  Side  yiew  of  the  head  of  Agenopus  ogrkKM, 
,  18.  FoTO  leg  of  (Enoekroma  rubeta, 
lif,  19.  Tarsus  of  Mgrmacieeku  exsmiua ;  19  a,  tarsus  of  M,  fomUcariuSf 

for  comparison. 
Fig,  20.  Fore  tarsus  and  part  of  tibia  of  Sosytdus  khabu. 
Fig,  21.  Fore  tarsus  and  part  of  tibia  of  Agenqpui  agricoia  (unfortunately 
reTersed). 


Xm. — Description^  with  lUustrations^  of  a  new  Species  of 
Aplysinayrtwn  the  N.  W.  Coast  of  Spain.     By  H.  J.  Cabteb, 

F.R.S.  &c. 

[Plate  VIL] 

There  is  a  little  family  of  purely  homy  sponges  (that  is, 
aspiculoTis,  and  without  foreign  objects  in  the  core  of  the  homy 
filnre)  in  which  there  are  as  yet  only  two  genera  mentioned^ 
viz.  Aplysina  and  JLuffaria.  For  this  family  I  propose  the 
Mane  of  "  Aplysinidae,"  after  Aristotle's  term  for  certain 
sponges  which  he  has  described  as  follows : — 

''There  is  also  another  species^  called  Aplysia  (dTrXt/o-Za)^ 
because  it  cannot  be  washed.  This  has  yery  large  pass^es ; 
bat  the  other  parts  of  the  substance  are  quite  compact.  Wnen 
cut  open  it  is  more  compact  and  smooth  than  the  sponge,  and 
the  whole  is  like  a  lung ;  of  all  the  sponges  this  one  is  con- 
fessed to  haye  the  most  sensation  and  to  be  the  most  enduring. 
They  are  plainly  seen  in  the  sea  near  the  sponges ;  for  the 

*  The  lateral  groove  below  the  insertion  of  the  scape,  in  a  line  with 
the  aerobe,  is  made  rather  too  much  like  the  scrobe  itself  by  the  en-^ 
giaTer. 
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other  sponges  are  white  as  the  mud  settles  down  npon  them, 
but  these  are  always  black."  (Hist.  An.,  trans,  by  H. 
Cresswell,  Bk.  V.  chap,  xiv.,  Arist.  V.  xvi.  10.) 

How  far  Aristotle  meant  the  sponges  now  called  ^^Aply^ 
sinoBy^  or  whether  he  included  others  among  them  under  the 
general  name  of  ^^Aplystaj^  it  would  be  waste  of  time  to 
discuss.  Suffice  it,  therefore,  to  state  that  the  description  comes 
very  near  to  the  Aplysince  of  the  Adriatic  Sea  at  the  present 
day,  and  that  the  name  has  thus  been  well  chosen  for  such 
sponges. 

On  referrin|^  to  Schmidt's  invaluable  work  on  the  Sponges 
of  the  Adriatic  Sea  (1862,  p.  25),  we  may  there  find  that 
Nardo,  in  1834  ('Isis'),  first  adopted  the  term  ^^AplysiniB" 
(originally  named  by  him  ^^AplyeuE  ")  for  certain  sponges,  one 
of  which  he  called  A.  aeropnobay  and  that  Schmidt,  in  1862, 
elucidated  this  species,  in  the  publication  to  which  I  have  just 
alluded,  both  by  description  and  illustration — ^that  is  to  say, 
that  he  added  tne  sine  qud  nan  for  the  identification  of  Aply^ 
sina^  viz.  the  character  of  the  fibre  of  which  the  skeleton  is 
composed.     So  far,  then,  Schmidt  has  established  this  genus. 

TSow  as  regards  that  of  haffariay  which  Schmidt  has  also 
accepted  (Atlantisch.  .Spongienfauna,  p.  30, 1870) : — 

In  1845  (Annals,  vol.  xvi.  p.  403)  Dr.  Bowerbank  de* 
scribed  a  sponge  from  the  West  Indies,  which  had  been  pre- 
sented to  nim  by  Dr.  Yeronge,  as  follows :  '^  This  specimen 
is  in  the  form  of  a  cluster  of  cylindrical  tubes  about  twelve 
inches  in  height  and  two  in  diameter,  the  thickness  of  the 
tube  being  about  half  an  inch" — ^the  skeleton  of  which  is 
stated  at  the  commencement  of  the  description  to  be  ^^  com- 
posed  of  a  network  of  keratose  fibres  inosculating  in  every 
direction  without  order.  Fibre  cylindrical,  continuously  fistolar, 
without  spicula.     Cavity  of  the  fibre  simple." 

No  reference  is  made  by  Dr.  Bowerbank  to  any  previous 
authority — although  one  of  the  highest,  viz.  Esper,  aad  figured 
this  sponge  in  three  plates  successively  in  1794  (Pflanzen- 
thiere,  tab.  xx.,  xxi.,  and  xxi.  a),  as  confirmed  by  Dr.  Ehlers 
in  1870  in  his  Synonymj  of  the  Esperian  Collection  at  the 
Museum  of  the  University  of  Erlangen,  wherein  he  identifies 
Esper's  Spongiajistularis  (that  is,  the  one  figured  in  the  above 
mentioned  plates)  with  the  Luffdriajistularis  of  De  Fonbressin 
and  Michelotti,  given  in  their  descriptions  and  illustrations  of 
the  spone;es  of  the  Caribbean  Sea  (r^atuurk.  Verh.  HoUuid. 
Maat.  Wet  te  Haarlem,  vol.  xxi.  1864) ;  the  latter  authors 
Iiaving  already,  in  their  description  and  figure  of  this  species 
ipp,  cit.  p.  60,  pi.  10.  fig.  2),  come  to  the  same  conclusion. 

Dr.  Bowerbank,  it  is  true,  named  the  species  "  Veronguif^ 
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after  Dr.  Veronge,  who  nve  liim  the  specimen ;  and  the  fibre 
is  well  characterized  by  Lens  Aldons's  figure  (Annals,  pL  13. 
fig.  7, 1.  e.)y  though  much  better,  by  the  same  artist,  in 
Dr.  Bowerbank's '  British  Spongiadas '  Cpl.  13.  fie.  266, 1864) ; 
and  so  &r  the  priority  of  ^^  naming  is  in  favour  of  Dr. 
Bowerbank.  But  when  we  find  Dr.  Bowerbank  in  the  fol- 
lowing page  identifying  his  ^^  Verongia  "  in  a  fossilized  state 
with  tiie  conferva-hke  glauconite  '^  m  the  ^reen  agates,  mis- 
called in  conunerce  jaspers,  from  India"  (which,  to  my  certain 
knowledge,  come  m>m  geodes  in  the  decomposed  trap  of 
Western  India) ,  one  cannot  help  being  struck  by  the  inferiority 
of  mental  power  on  the  one  hand  and  the  sharp-sightedness 
on  the  other — ^much  after  the  fable  of  the  shoemaker  who  rose 
greatly  in  the  estimation  of  the  sculptor  when  he  pointed  out 
the  absence  of  the  shoe-string  in  his  statue,  but  sunk  lamen- 
tably in  it  afterwards  when  he  made  observations  on  the 
higher  art. 

So  much  for  Dr.  Bowerbank's  part  in  the  matter.  Now 
let  us  direct  our  attention  to  the  work  of  De  Fonbressin  and 
Michelotti  {op.  ci^),  who  collected  the  sponges  of  the  Carib- 
bean Sea  on  the  spoty  and  described  six  species,  with  modest 
references  to  all  those  who  seemed  to  have  noticed  the  like 
before  them — giving  to  the  whole  the  generic  name  of  ^'  Luf- 
fiaiay^  drawn  Irom  the  great  resemblance  of  the  homy  skeleton 
of  these  sponges  to  the  fibrous  mass  of  a  species  of  the  cucur- 
bitacean  genus  Luffa  which  remains  after  the  skin  and  soft 
parts  have  rotted  away,  and  which  they  also  state  to  be  used 
m  the  ^^  colonies  "  of  uie  West  Indies,  where  real  sponges  are 
not  at  hand.  Further,  we  find  that,  recognizing  the  whole 
bearing  of  the  family  generally  towards  the  rest  of  the  Spon- 
giad^,  elementarily  (that  is  in  the  structure  of  the  fibre)  as 
well  as  en  massey  they  finallv  placed  the  ^enus  in  the  third 
tribe  of  their  second  family  ol  sponges,  under  the  designation 
of  '^  SponguB  homogewB.^^ 

Is  It  extraordinary,  then,  after  contrasting  thus  the  value  of 

Ae  contributions  to  our  knowledge  of  this  genus,  respectively 

named  by  Dr.  Bowerbank  and  the  authors  last  mentioned,  that 

we  should  find  Schmidt  (Atlantisch.  Spongienfauna.  p.  30) 

ignore  the  former  altogether,  and  accept  the  name  ot  "  Laf- 

fariaj^  ^ven  to  this  genus  by  De  Fonbressin  and  Michelotti  ? 

nor  restmg  here,  but  also  synonvmizing  Dr.  Bowerbank's 

Verongia  zetlandicaj  not  with  Lujffurta  (that  is.  Dr.  Verona's 

West-Indian  sponge  above  quoted),  but  with  his  (Schmidt's) 

Caoospangiaj  which  has  a  totally  oifferent  fibre,  the  cavity  of 

which,  instead  of  being  simple,  is  charged  more  or  less  with 

foreign  objects,  u  e.  grains  ot  sand  and  fragments  of  spicules. 
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I  might  here  add  too,  as  regards  sponges  hitherto  considered 
to  have  a  skeleton  possessed  of  simple^  solid  fibre  only  (that  is, 
without  core  of  an^  kind)^  that  I  veiy  much  doubt  if  there  be 
many  such,  since,  m  the  softest  officinal  sponge^  to  say  nothing 
of  the  coarser  Kind,  it  is  hardly  possiole  to  pinch  oat  the 
minute  portion  which  is  required  for  microscopic  examination 
without  finding  in  it  a  filament  also  possessed  of  an  axis 
containing  fragments  of  spicules  and-  grains  of  sand.  It  is 
true  that  the  solid  fibre  is  greatlj  in  excess  of  this,  and  that 
the  softest  sponges  haye  most  of  it;  but  this  does  not 
release  us  from  the  necessity  of  grouping  these  sponges  among 
the  HirciniadflBy  wherein  the  character  of  the  fibre  is  to  possess 
an  axis  formed  more  or  less  of  the  fragments  of  spicules,  minute 
grains  of  sand,  and  other  foreign  objects  of  the  like  nature. 

While  the  Aplystnce  haye  as  yet  been  chiefly  found  in  and 
about  the  Mediterranean  Sea,  the  LuffaricB  appear  to  haye  come 
almost  exclusiyely  from  the  West  Indies  and  their  neigh- 
bouring seas. 

In  Br.  Schmidt's  work  on  the  Sponges  of  the  Adriatic 
Sea,  to  which  I  haye  already  referred,  based  on  the  exami- 
nation of  specimens  which  he  himself  dredged  up,  described 
with  the  power  of  a  professor  of  zoology,  and  illustrated  with 
great  ability  by  skimil  naturalists,  two  species  of  AplyatMB 
are  mentioned,  yiz.  A,  cuirophoba^  which  is  Nardo's  name  and 
form,  and  A.  camosay  which  is  Dr.  Schmidt's  new  species. 
Good  specimens  of  the  former  were  sent  to  the  British  Museum 
by  Dr.  Schmidt,  where  they  now  represent  the  type  specimen 
of  this  species:  and  the  same  species  would  appear  to  exist  in 
the  Gull  of  Florida  (Atlantisch.  Spongienfauna,  p.  30,  pi.  3. 
fi^.  16) ;  while  De  Fonbressin  and  Michelotti,  as  before  stated, 
eiye  six  species  of  Luffaria  {op,  et  he,  ciL)y  of  which  there 
18  also  an  abundance  of  yery  fine  specimens  in  the  British 
Museum. 

It  is,  howeyer,  with  the  former  genus,  and  not  with  the 
latter,  that  we  are  here  chiefly  concerned,  as  we  haye  to  add 
a  new  locality  to  A,  carnoaa  and  a  new  species  to  the  genus, 
from  specimens  dredged  up  by  W.  Sayille  Kent,  Esq.,  of  the 
British  Museum,  in  Vigo  Bay,  while  on  board  the  yacht 
^  Noma,'  in  1870,  and  now  handed  oyer  with  the  rest  of  his 
yaluable  collection  to  the  British  Museum. 

To  Mr.  Kent,  therefore,  we  are  indebted  for  the  new  spe- 
cies of  Aplysina  which  I  am  about  to  describe  under  the 
designation  of  ^^  corneosteUcUa/^  on  account  of  the  skeleton 
chiefly  consisting  of  homy  stellates ;  and  the  specimens  haye 
been  so  successfully  preseryed  in  spirit,  that  I  shall  not  only 
be  able  to  describe  tne  oya  with  which  they  happen  to  be 


fivm  the  N.  W.  Goaat  of  Spain.  105 

charged,  bat  also  the  spongozoa  which  now  and  then  appear  in 
gronpe  with  portions  of  the  sponge  placed  under  the  microscope 
for  examination  (as  may  be  seen  by  reference  to  PL  Vll. 
fig.  12),  p<Hnting  oat  the  interesting  fact  that  the  kerataceoos 
sponges  possess  the  same  kind  of  spongozoon  as  the  rest. 

Apfysina  corneoeteHata^  n.  sp.    PL  VIL  fig.  1. 

Sessile,  spreading,  massiye,  rising  into  short  lobes  terminated 
by  mammiiorm  conical  extremities,  each  bearing  a  large  vent 
(fig.  1,  &  & ;  2,  b).  Colonr  pinkish  violet  or  flesh-colour. 
Surface  smooth,  minutely  aculeated,  each  aculeation  (fig.  2.  a) 
tenninated  by  the  projection  of  a  single  homy  hair-like  fila- 
ment (fig.  3,  a) .  Internal  structure  cancellous,  fleshy,  permeated 
by  brancheil  systems  of  excretory  canals,  which  finally  end 
in  the  large  vents  at  the  summits  of  the  mammiform  eminences 
respectively ;  the  whole  supported  on  a  homy  skeleton  com- 
posed of  &-6-rayed  stelliform  stmctures  (fig.  4,  c  c  c  c  c) .  one 
arm  of  which,  when  near  the  surface,  projects  througn  an 
aculeation  (fig.  3,  ac)^  and  the  rest,  where  they  are  in  contact 
wiUi  the  rays  of  neighbouring  stellates,  united  to  the  latter  by 
a  thin  expansion  of  transparent  homy  matter  (fig.  4y  ddd). 
which  thus,  altogether,  forms  a  continuous  skeleton  supported 
on  a  few  stem-like  filaments  at  the  base,  which  are  united  to 
the  object  on  which  the  sponge  may  be  growing  (fig.  4ybbb). 
Homy  filament  hollow,  the  core  consisting  of  fine  granular 
matter  01%,  with  here  and  there  parabolical  wave-like  lines, 
whose  convexities  are  directed  towards  the  end  of  the  filament 
(figs.  5  &  6^ ;  diameter  of  the  core  much  exceeding  the  thick- 
ness of  the  homy  tube  (fig.  7). 

Dermal  stmcture  consisting  of  a  thin  transparent  layer  of 
sarcode  (fig.  3,  c ;  9,  a  a),  in  which  the  pores  may  be  observed 
by  the  aid  of  a  microscope  to  be  situated  in  variable  plurality 
over  the  interstices  of  a  subjacent  network  (fig.  8,  a,  J :  9.  c) 
composed  of  elongated  fusilbrm  granuliferous  ceUs  adnenng 
t(^etherin  aoord-Jikeform  (fig.  10,  ft),  which  contrasts  strongly 
with  the  globular  form  of  the  granuliferous  cell  in  the  overlying 
dermal  sarcode  (fig.  11) ;  both  stmctures  covering  the  whole 
of  the  spon^  up  to  the  brink  of  the  vents,  and  by  their  transpa- 
rency exposing  the  cavities  of  the  cancellous  stmcture  beneath, 
whose  dark  round  cavities  thus  appear  like  so  many  minor 
vents  opening  upon  the  surface  generally. 

Body  charged  with  spherical  ova  (fig.  4y  g^g)  of  a  deeper 
colour  than  tne  rest  of  the  substance,  presenting  on  pressure 
nnder  the  microscope  a  homogeneous,  transparent,  capsular 
envelope,  within  which  is  a  more  delicate  one  filled  with  nucle- 
tted  granuliferous  cells  suspended  apparently  in  a  grumous 
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dark  brown-red  coloured  plasma  (fig.  13),  in  wliich  may  also 
be  observed  a  few  colourless,  semiopaqne,  albuminoid  concre- 
tionary masses,  each  of  which,  too,  seems  to  be  in  a  cell. 

The  spongozoa  ma^  now  and  then  be  also  obserred  in 
aggregated  ^ups  with  the  rostrum  and  cilium  extended, 
together  with  two  ear-like  projections,  one  on  each  side  of  the 
cilium,  indicative  of  the  remains  of  the  "  collar  "  (fiff.  12). 

Size  of  specimen  varying  with  that  over  which  me  sponge 
ma^  be  growing,  the  one  figured  about  1  inch  long  by  half 
an  mch  thick ;  homy  stellates  about  l-15th,  ova  about  l-120th, 
and  spongozoon  about  l-3000th  of  an  inch  in  diameter  re- 
spectively. 

Hah.  Marine,  growing  over  the  shells  of  living  mussels 
{Modiola  alhicoata  ?)  and  on  the  empty  shells  of  Solen. 

Loc.  Cies  Islands,  Vigo  Bav  ( W.  o.  Kent,  Esq.)- 

Oha,  The  chief  distinguishmg  character  of  this  species  is 
the  stellate  form  assumed  by  the  filaments  of  the  homy 
skeleton.  It  also  differs  from  the  specimen  of  A,  camosa 
dredged  up  by  Mr.  Kent  in  the  same  localitv  in  the  following 
particulars.  A.  camosa  is  more  fleshy,  soUd,  and  smooth,  has 
no  part  of  the  homy  skeleton  projecting  through  the  aculeations 
or  any  other  part  of  the  surface ;  no  appearance  of  holes  or 
small  vents  on  the  surface,  from  the  dermal  sarcode  being  too 
thick  and  opaque  to  allow  the  cavities  of  the  cancellous  or 
areolated  structure  beneath  to  be  seen  through  it ;  and,  for  the 
same  reason,  here  and  there,  where  the  surface  is  reticulated, 
the  reticulations  are  more  like  superficial  rugce ;  the  mammi- 
form projections  are  flattened,  and  the  vents  sunk  in  the  centre 
instead  of  being  at  the  end  of  conical  eminences  as  in  ^.  cor- 
neosteUata,  In  short,  altogether  A.  camosa  is  a  coarser  form 
with  a  dark  violet  colour  and  opaaue  appearance. 

I  have  not  seen  a  portion  of  Luj^aria  that  has  been  preserved 
in  the  wet  state;  but  we  learn  from  De  Fonbresain  and 
Michelotti  (p.  58,  op.  cit.)  that  they  are  all  black,  brown,  or 
yellow — ^and  when  dry  aU  black,  which  is  the  case  with  those 
m  the  British  Museum  on  which  the  sarcode  still  remains. 
The  sarcode  is  black,  or,  rather,  blue-black  now,  more  like  the 
colour  of  ink,  and  the  colour  of  the  homy  fibre  more  or  less 
brown  or  yellow.  When  the  latter  is  transparent  and  held 
between  the  eye  and  the  light,  it  presents  an  amber-Uke  ap- 
pearance with  a  whitish  core  in  the  interior,  round  like  the 
fibre,  but  verv  much  less  in  diameter  than  the  thickness  even 
of  the  wall  of  the  fibre. 

The  opposite  of  the  latter  is  the  case  with  the  Aplysina 
(see  fig.  7) ;  and  herein,  together  with  their  sessile  spreading 
growth  and  comparatively  diminutive  size,  they    contrast 
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greatlj  with  the  comparatiyel^  gigantic  tubular  forms  of  Luf- 
fima  (whence  the  original  desimation  of  ^^  jistulfxris  "),  which, 
as  jet,  have  only  been  found  in  the  seas  between  the  two 
Americas. 

I  have  stated  that  the  network  (fi^s.  3  &  8)  subjacent  to  the 
dermal  sarcode  in  A.  corneostellata  "is  composed  of  elongated 
fosiform  eranuliferous  cells  aggregated  together  in  a  cord- 
like form  (fig.  10,  b) ;  but  this  assertion,  so  far  as  the  indi- 
vidnalitj  of  the  cells  is  concerned,  rests  on  the  conjecture  that 
each  elon^ted  group  of  granules  represents  a  distinct  sponge- 
ccD.  Whether,  however,  the  cord-like  form  is  produced  by 
the  mere  contact  of  these  cells,  or  they  are  thus  united  by  an 
intenrening  sarcode,  I  know  of  no  means  to  determine. 
Certain  it  is  that,  if  they  possess  the  same  polymorphic  power 
as  the  soft;  parts  of  the  sponge  generally,  this  network  must 
afford  consiaerable  support  to  the  whole  structure,  and  thus 
also  yield  to  that  of  the  dermal  sarcode  about  it.  whose  poly- 
morphic power  we  know  to  be  such  in  Spongiua  that  it  can 
extemporize  and  close  pores  in  its  substance  wherever  and 
whenever  requisite. 

The  ova.  so  far  as  my  examination  extended  (and  I  examined 
many) ,  did  not  appear  to  have  gone  beyond  cell-multiplication ; 
that  is  to  say,  none  presented  rudiments  of  the  horny  structure 
like  unto  the  development  of  spicules  in  the  ova  of  the  spicu- 
liferouB  sponges  at  this  perioa.  What  the  colourless  albu- 
minoid concretions  maybe  which  I  have  not  figured  I  am  not 
able  even  to  conjecture. 

•  The  sponffozoa  presented  nothing  further  than  the  passive 
form  above  described. 

Sudden  death,  by  immersion  in  a  preservative  fluid  during 
active  life,  would  seem  more  calculated  to  cause  many  poly- 
moiphic  parts  of  the  sponge  to  retain  their  active  forms  than 
graaual  death.  At  the  same  time  it  cannot  be  ignored  that 
Uie  pores  in  the  dermal  sarcode,  which  is  as  polymorphic  as 
any  other  part  of  the  sponge,  do  appear  to  be  retained  under 
any  circumstances,  as  if,  mstead  oi  being  merely  extempo- 
raneous, they  had  been  established  holes  endowed  with  a 
spfainctral  power  of  contraction  or  dilatation  as  required. 

As  regards  increase  of  the  homy  element  of  tne  skeleton 
daring  uie  general  growth  of  the  sponge,  a  cell  was  often 
observed  to  be  fixed  to  the  side  of  a  ray  of  one  of  the  stellates 
by  a  transparent  film  of  a  homy  nature,  apparently  extended 
over  it  from  the  surface  of  the  ray  itself  (fig.  4,  e ;  5,  c).  In 
some  instances  this  cell  was  observed  to  have  undergone  in- 
crease in  size,  elongation,  and  the  addition  of  concentnc  homy 
layers  to  its  circumference  (fig.  5,  d) ;  while  in  others  it  was 
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observed  to  have  put  out  Beveral  points  or  buds,  as  if  about  to 
grow  into  a  stellate  (e). 

On  the  other  hand,  a  ray  was  sometimes  observed  to  present 
a  young  branch(fig.  6,  c)  whose  medullary  or  central  cavity  was 
in  continuation  with  that  of  the  ray  on  which  it  was  situated. 

Occasionally  a  grain  of  sand  (fig.  4,  f)  was  seen  to  be 
attached  to  a  homy  filament  after  the  manner  of  the  cell,  and 
some  of  the  stem-like  filaments  towards  their  base  of  attach- 
ment had  a  grain  or  two  of  sand  in  their  centre.  But  these 
must  be  regarded  as  accidental  occurrences ;  for  the  structure 
generally  is  not  only  devoid  of  proper  spicules  (that  is,  of 
spicules  formed  by  the  sponce  itselt),  but  the  cavity  of  the 


The  subdermal  network  appears  to  be  common  to  most  of 
the  kerataceous  sponges,  attaching  to  itself  through  the  dermal 
sarcode,  in  some  of  the  Hircinice^  a  number  of  minute  objects, 
so  as  to  piresent  a  white  lacework  between  the  aculeations. 
which  is  visible  to  the  naked  eye,  and  which,  when  mountea 
in  Canada  balsam  and  viewed  with  a  microscope,  resolves 
itself  into  an  infinite  variety  of  entire  spicules,  both  siliceous 
and  calcareous,  together  with  fragments  of  the  same  and  grains 
of  sand — altogether  forming  a  most  inviting,  instructive,  and 
interesting  study  to  the  spongologist.  *  This  lacework  is  par- 
ticularly well  developed  in  many  of  the  great  Hircinice  at  the 
British  Museum  which  have  been  collected  from  the  West- 
Indian  seas  and  the  coast  of  Southern  Australia,  as  well  as  in 
the  little  specimen  of  H.  variabilis  from  the  Adriatic  Sea, 
presented  by  Dr.  Schmidt  In  some  of  the  kerataceous  sponges 
the  networK  is  homy,  in  the  spiculiferous  sponges  spiculi- 
ferous ;  in  shorty  more  or  less  modified  in  all.  it  supports  the 
dermal  sarcode,  in  which  the  pores,  in  variable  plurality,  find 
themselves  conveniently  placed  opposite  the  interstices.  Thus 
the  two  combined  form  the  pore-stmcture,  which  is  often  as 
beautiful  as  it  is  characteristic  of  the  species. 

I  would  also  here  add,  with  reference  to  the  parasites  of 
sponges,  that  on  one  of  the  specimens  of  Aplyjsina  cameo- 
BteUata  are  a  number  of  minute  isolated  Ascidians  attached  to 
the  dermal  sarcode.  which,  from  their  dark  red  colour,  looking 
like  so  many  blood-red  points,  appear  to  have  derived  this  tint 
in  some  way  from  the  colouring-matter  of  the  Aplysina  on 
which  they  were  growing,  as  there  is  a  portion  of  an  Esperia 
in  the  same  collection,  and  dredged  up  from  the  same  locality, 
on  which  there  is  an  equal  amount  of  the  same  species  of 
Ascidians  similarly  situated,  but  without  any  colour  at  all,  or, 
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at  aU  events,  any  more  than  that  of  the  Esperia  on  which 
they  were  growing,  which  merely  presents  the  grey  tint  of 
colourless  sarcode.  The  granoliferous  cells  represented  in  the 
dermal  sarcode  of  fig.  9  might  also  well  stana  for  the  appear- 
ance and  relatiye  size  of  these  Asddians. 

EXPLANATION  OF  PLATE  VIL 

K7. 1.  Aphgsma  comeotUUaUiy  yl  sp.,  nat.  m^f  mwing  on  the  shell  of 
a  uying  miusel  {ModMa  albicotta  P) ;  cmourprnk-violet  or  fleah- 
colour :  a,  shell ;  h  b,  yents. 

Fig,  2.  The  same,  one  of  the  mammiform  eminences,  magnified,  to  show 
the  position  of  the  yents  and  general  character  of  the  aculeated 
snrmce :  a,  rays  of  homy  stellates  projecting  hejrond  the  summits 
of  the  aculeations;  b,  yent^  showing  its  diyision  mto  smaller  yents 
within. 

Fig,  8.  The  same,  single  ray,  still  more  magnified,  to  show  the  manner  in 
which  the  dermal  sarcode  hanging  upon  it  tent-like  forms  the 
aculeation :  a  a,  ray ;  b,  centre  of  homy  stellate ;  c  c,  subdermal 
reticulated  structure  coyered  hy  the  transparent  dermal  sarcode. 

Fig.  4.  The  same,  comeo-stellate  fihre  and  oya,  magnified  16  diameters : 
a,  foreign  object  on  which  the  stem->like  filament  (bbb)  is 
growing ;  c ee e e,  comeo-stellates ;  ddd,  thin  exnansions  of 
homy  matter  uniting  the  rays  together ;  «,  cell  enclosed  under 
an  expansion  of  homy  matter ;  /,  grain  of  sand  enclosed  under 
an  expansion  of  homy  matter  ]ggg,  oya. 

Fig,  6.  The  same,  portion  of  ray  of  stellate,  much  nuignified :  a.  cortical  or 
homy  tube ;  b  b,  core  or  interior  presenting  parabolical  waye-like 
lines,  with  their  conyexities  directed  towards  the  free  extremity 
of  the  ray ;  c,  cell  enclosed  under  a  thin  expansion  of  homy 
matter ;  a,  the  same,  enlarged  and  elongated,  with  the  addition 
of  concentric  homy  layers  round  the  cell,  which  now  becomes 
the  core ;  e,  the  same,  putting  forth  fiye  buds,  corresponding 
with  the  number  of  rays  in  the  stellate.    Diagrammatic. 

Fig.  Q.  The  same,  extremity  of  ray,  much  magnified,  to  show  the  com- 
mencement of  a  branch  whose  core  is  connected  with  that  of 
the  T%y :  a,  cortical  or  homy  tube ;  6,  core ;  c,  branch ;  d,  thin 
expansion  of  homy  matter  coyering  the  branch. 

Fig,  7.  The  same,  piece  ot  homy  fibre,  sml  more  but  proportionately 
ma^mified,  to  show  the  relatiye  thicknesses  of  the  core  and  cor- 
tical tube,  also  that  the  latter  is  formed  of  layers :  a^^  cortical 
tube ;  6,  core. 

Fig,  8.  The  same,  portion  of  the  dermal  surfiace,  magnified,  showing : — a, 
the  subdermal  reticular  structure ;  6,  the  interstices  in  which  the 
pores  are  situated. 

Fig.  0.  Tne  same,  a  single  interstice,  much  magnified,  and  partly  coyered 
by  the  dermal  sarcode  in  which  the  pores  are  seen  and  situated : 
a  a,  dermal  sarcode,  apparentiy  homogeneous,  charged  more  or 
less  with  globular  granuliferous  celk,  also  bearing  (bb)  the 
pores ;  c,  interstice  or  mesh  of  the  subdermal  reticulated  stracture 
or  network. 

Fig.  10.  The  same,  portion  of  the  subdermal  reticulated  stmcture,  greatiy 
magnified,  to  show  that  it  is  composed  of  elongated  fusiform 

nuliferous  cells  united  into  the  form  of  a  cord :  a  a,  cord ; 
,    iongated  groups  of  granules  representing  elongated  fusi- 
form sponge-cells. 
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Fig»  11.  The  same,  form  of  the  fi^lobular  granuUferous  cells  of  the  dermal 

saroode,  to  contrast  with  the  elongated  fonns  in  fig.  10. 
Fig,  12.  The  same,  three  spongozoa,  much  magnified,  each  about  l-3000th 

inch  in  diameter. 
Fig.  18.  The  same,  ovum  much  magnified,  showing : — a,  capsule ;  h,  ovi- 

cell  filled  with  nucleated  granuUferous  cellules  suspended  in  a 

dark  red  grumous  matter. 


XIV. — Descriptions  of  two  new  Sponges  from  the  Fhilippine 
Islands.    By  H.  J.  Carter,  F.R.S.  &c. 

The  two  following  Sponges,  obtained  at  Cebu,  one  of  the 
Philippine  Islands,  by  Dr.  A.  B.  Meyer,  and  now  the  property  of 
the  ^British  Museum,  are  herewith  described  at  the  request  of 
Dr.  J.  E.  Gray,  pending  their  further  description  and  future 
illustration  elsewhere. 

1.  Meyerina  (nov.  gen.)  clamformisy  Gray. 

Specific  character. — Sarco-spiculous.  General  form  long, 
conical,  cucumber-like,  slightly  bent  upon  itself.  Colour  now 
(that  is  in  its  dried  state)  light  sponge-yellow.  Cylindrical 
at  the  base,  where  the  yellow  colour  ceases,  and  the  structure 
is  extendea  by  bundles  of  lon^,  colourless,  glassy  spicules, 
which  were  continued  downwards  for  several  inches  into  the 
sandy  mud  in  which  the  sponge  grew,  while  they  pass  upwards 
in  an  oblique  network,  longitudinally,  to  the  middle  of  the 
body,  whence  they  are  continued  on,  by  repetition,  to  terminate 
at  the  apex  in  short  naked  tufts  round  tne  cloacal  orifice  of 
the  sponge,  like  those  at  the  root,  to  which  they  thus  bear  a 
miniature  resemblance.  Surface  even  towards  the  base,  be- 
coming angular  in  the  middle  third  by  the  projection  of  long 
ridges,  which,  uniting  longitudinally,  leave  lozenge-shaped 
intervals  as  the^  gradually  subside  towards  the  apex.  Vents 
chiefly  on  the  rid^ges,  in  large  circular  network,  and  here  and 
there  in  the  intervals,  which,  on  the  other  hand,  are  occupied 
by  a  small  rectangular  network,  in  the  interstices  of  which  are 
the  pores.  Internal  structure  rigid,  reticulate,  largely  canalo- 
areolar,  especially  towards  the  surface,  interwoven  with  the 
longitudinal  spicules  before  mentioned,  and  surrounding  a  long, 
fusiform  cloacal  cavity,  which  commences  about  four  inches 
from  the  base,  and,  increasing  gradually  in  size  to  about  the 
middle  of  the  body  of  the  sponge  (where  it  is  an  inch  in  dia- 
meter), then  diminishes  again  towards  the  apex,  where  it  ter- 
minates in  an  orifice  about  one  sixth  of  an  inch  wide ;  per- 
meated on  all  sides  by  the  canals  of  the  areolar  structure,  wnicb 
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open  into  it  Spicules  of  ten  kinds,  viz. : — Ist,  of  the  root : 
Qj  longi  smooth^  large,  ends  ^inted  aboye,  broken  gfif  below ; 
i,  long,  spined,  small,  ends  pointed  and  smooth  above,  anchor- 
shapea  below ;  spines  recurved,  alternate,  ceasing  just  before 
the^  arrive  at  the  lower  extremity,  which  is  two-armed, 
(^posite.  2nd,  of  the  ridges  or  vent-arese :  c,  nail-like,  head  con- 
sisting of  four  short  arms  extended  horizontallj  and  at  or  nearly 
at  ri^ht  angles  to  each  other,  situated  on  a  long  vertical  shaft ; 
(f,  thm,  straight,  aoerate,  fusiform-spined,  situated  in  bundles 
round  and  projecting  beyond  the  former ;  spines  directed  in- 
wards, almost  vertical  and  recurved  at  first,  becoming  afterwards 
nearly  parallel  with  the  shaft;  e,  anchor-headed  (^'birotulate"), 
lar;^,  with  straight  tubercled  shaft  and  eight  arms  at  each 
end,  equally  long,  directed  towards  the  middle  of  the  shaft  and 
arranged  at  equal  distances  (somewhat  spreading)  from  each 
other  around  each  end,  venr  numerous,  and  bespangling  the 
surface  of  the  vent-aresB  with  the  outermost  head ;  fj  crucial- 
headed,  with  long  spined  shaft;  arms  of  the  head  short, 
one  or  two  blunt-spmed,  abruptly  ended,  slightly  curvea 
in  opposite  directions  (i.  e,  slightly  sigmoid) ;  shaft;  densely 
armed  a  little  below  the  head  with  long,  stout,  recurved  spines 
on  all  sides,  bottle-brush-like ;  in  great  numbers  round  the 
vents,  with  their  heads  applied  to  the  horizontal  arms  of  c, 
and  tfieir  spined  shafts  projecting  outwards  so  as  to  form  a 
fring^e  round  the  vents,  capable  of  thus  closing  them  when 
required;  5^  anchor-headed,  minute,  resembling  a  miniature 
form  of  e,  charging  the  sarcode  m  great  numbers  roimd  the 
arms  of  0,  and,  inaeed,  everywhere ;  A,  hexaradiate,  minute, 
each  arm  bearing  a  few  long  spines  towards  its  extremity, 
the  rest  smooth ;  numerous  in  the  sarcode,  and  characteristic 
of  the  species ;  t ,  acerate,  fusiform,  minute,  bearing  four  large 
spines  opposite  and  nearly  vertical  in  the  centre,  and  a  few 
others  sparsely  scattered  over  the  rest  of  the  shaft,  chiefly  to- 
wards tne  ends,  numerous  and  characteristic,  3rd,  of  the 
pore-area:  A;,  like  c,  but  with  longer  horizontal  arms  and 
shorter  vertical  shaft;  Z,  like^  but  with  shorter  shaft;  971, 
the  same  as  e,  but  not  so  abundant  as  in  the  vent-area ;  n, 
Hke  ^,  but  more  plentiful  here.  Spicule  of  the  tufts  at  the 
apex  spined  towards  the  free  end,  with  the  spines  directed  oiU- 
warda.  Spicules  of  the  internal  structure  a  mixture  of  those 
above  described,  with  the  arms  of  the  crucial-headed  one 
gieady  extended. 

Size  of  specimen :  total  length  18  inches.  From  the  apex  to 
the  commencement  of  theroot-spicules  15  inches ;  root-spicules 
3  inches  (probably  six  or  more  if  the  whole  were  present 
entire  and  extended,  instead  of  being  wrapt  up  in  a  bunch  as 

9» 
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they  now  are) ;  diameter  in  the  centre  2  inches ;  cylindrical 
portion  between  the  root  and  the  ridges  H  in  diameter  by 
3  inches  long. 

Hah.  Marine,  growing  erect  in  sandy  mud. 

Loc.  Cebu,  one  of  the  Philippine  Islands  (Dr.  A.  B.  Meyer). 

Obs.  The  spicules  o,  c,  e,  g  closely  resemble  similar  ones 
in  Cartena  and  the  riass-cord  respectively;  /,  although 
common  to  Carteria  ana  HoUenia^  more  closefy  resembles  this 
spicule  in  the  latter ;  and  b  is  almost  identical  with  the  long 
root-spicule  of  HoUenta  and  Pheronema  Chray%\  h  and  t  are 
peculiar  to  the  species — ^that  is,  not  found  in  either  of  the  other 
sponges  mentioned.  The  common,  long,  acerate  fusiform  spi- 
cule with  central  canal-cross  and  inflation  is  apparently  absent 
here,  together  with  the  rarer  spined  crucial  spicule  of  Hyalo- 
nemaj  as  is  apparently  the  case  in  HoUenia ;  so  that  our  sponge 
is  a  mixture  of  Carteria^  Holtenia^  and  Pheronema^  which 
shows  that  they  are  all  three  closely  allied. 

This  is  the  most  exquisite  sponge  that  I  have  yet  examined 
as  a  whole  and  in  its  parts.  Indiyidually  its  spicules  equal 
any  in  beauty  of  form,  and  collectively  surpass  all.  Its  general 
form  has  been  shortly  described  by  Dr.  J.  E.  Gray,  under  the 
name  of  MegereUa  clamjbrmis.  in  the  last  number  of  the 
*  Annals '  (p.  76) :  but  Dr.  Gray  has  now  changed  "  MegereUa  " 
to  "  Meyertnay  naving  discovered  that  the  former  has  been 
already  used  tor  something  else. 

2.  CrcUeromorpha  (nov.  gen.)  Meyeriy  Gray. 

Specijlccharacter, — Sarco-spiculous.  General  form  globular, 
wide,  ovate,  truncated,  hollow,  supported  on  a  contracted  stem, 
goblet-shaped.  Colour  light  sponge-yellow  in  its  dried  state. 
Margin  of  the  brim  extemely  thm,  thickening  towards  the 
base.  Covered  externally  throughout  with  a  fine  reticular 
structure  of  square  meshwork,  in  the  interstices  of  which  the 
pores  are  situated.  Vents  on  the  inner  side  of  the  cup  enor- 
mously large  at  the  bottom,  becoming  smaller  towsurds  the 
brim.  Internal  structure  dense,  permeated  by  inosculating 
canals,  which  respectively  open  by  the  vents  into  the  inner  side 
of  the  cup,  and  appear  beneath  the  reticular  structure  exter- 
nally. Stem  long,  round,  contracted,  compound,  fistulous — 
tliat  is,  consisting  of  a  dozen  longitudinal  canals  imbedded  in 
a  felt-like  disposition  of  the  spicules,  which  canals  open  into 
the  vents  at  the  bottom  of  the  cup  where  the  stem  joins  the 
latter ;  stem  becoming  dispersed  at  the  other  end,  where  it  disap- 
pears in  a  fibrous  mass  into  the  sandy  mud  in  wnich  the  sponge 
grew.     Spicules  of  five  kinds : — 1st,  of  the  head :  a,  straight, 


from  the  Philippine  Islands.  113 

fiiaiform,  inflated  and  spined  at  the  ends,  also  inflated  more  or 
less  and  smooth  in  the  centre,  where  the  central  canal  has  a 
hexaradiate  cross,  opposite  to  the  ends  of  which  there  may  be 
two  or  four  tubercles ;  this  is  the  staple  form  of  the  spicule  of 
this  sponge;  and  by  intercrossing  each  other  in  bundles  at 
and  about  right  angles  thej  support  the  dermal  reticular  struc- 
ture above ;  by  nail-  or  crucial-neaded,  scanty ;  arms  smooth, 
straight  and  pointed,  the  shaft  a  little  longer  than  the  rest — 
among  the  foregoing,  but  chiefly  visible  at  the  base  of  the 
sponge  on  the  outside  about  the  point  where  the  stem  joins  the 
cup — supporting,  together  with  a,  the  dermal  reticular  structure; 
c,  hexaradiate,  fniniUej  smooth,  each  arm  of  the  cross,  imme- 
£ately  after  leaving  the  centre,  separating  into  two  lon^,  diver- 
gent spines,  in  mynads  throughout  the  sponge.  2nd,  of  the 
pore-area :  d^  nail-  or  crucial-headed,  arms  parting  at  right 
angles  from  the  centre,  more  or  less  inflated  at  the  ends,  and 
spined  throughout;  shaft  a  little  longer  than  the  rest,  also  spined 
and  more  or  less  pointed ;  arms  of  this  spicule  spreading  out 
horizontally  to  reach  the  centres  of  the  adjoining  crosses,  and 
thus  together  forming  the  rectangular  dermal  network.  3rd,  of 
the  stem :  6,  the  same  as  a,  forming  a  felt-like  mass,  in  the 
midst  of  which  are  the  long  fistular  canals ;  fy  tbe  nail-head 
spicule  &,  chiefly  found  about  the  part  mentioned ;  ^,  large, 
smooth,  thick  spicules  4-12ths  of  an  inch  in  length,  acuate, 
inflated  at  both  ends,  fusiform  and  acerate  respectively,  dis- 
tributed longitudinally  over  the  surface  of  the  stem. 

Size  of  specimen :  widest  part  of  head  3^  inches,  aperture 
2j  by  1|  inches ;  depth  of  cup  2^  inches ;  length  of  head  out- 
side 3|  inches ;  greatest  thickness  of  walls  14-12ths  of  an  inch ; 
length  of  stem  3^  inches,  diameter  of  stem  7-12ths. 

Sab.  Marine,  growing  erect  in  sandy  mud. 

Loc.  Cebu,  one  of  the  Philippine  Islands  (Dr.  A.  B.  Meyer). 

Obs,  This  is  entirely  a  new  genus,  although,  as  will  here- 
after be  seen,  some  of  its  spicules  are  almost  identical  with 
those  of  RosseUa  philippinensisy  Gray  (to  be  described  here- 
after), which  comes  from  the  same  locality  and  is  also  cup-like, 
but  is  fixed  to  the  bottom  by  a  number  of  bundles,  or  tail- 
like extensions  from  the  base,  of  long,  stiff  spicules,  bearing 
at  their  extremities  the  four-armed  recurved  head  which  1 
have  already  riven  (^  Annals '  for  June  1872,  p.  414,  pi.  xxi.) 
as  an  essential  character  of  this  genus. 
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XV. — On  two  new  Species  of  Birds, 
By  John  GtOUld,  F.R.8.  &c. 

About  twenty  years  ago  I  obtained  two  specimens  of  a 
DiccBum^  one  labelled  Manila^  the  other  Mindanao,  which, 
although  not  quite  certain,  I  believe  to  be  the  opposite  sexes 
of  an  undescribed  species,  and  now  propose  to  characterize  as 

Btcceum  retrocinctum, 

Male  (from  Manila). — Head,  neck,  back,  wing-coverts,  tail, 
sides  and  centre  of  the  throat,  and  a  broad  stripe  down  the 
centre  of  the  breast  steel  or  bluish  black ;  a  semicollar  at  the 
base  of  the  neck  behind,  a  small  stripe  down  the  chin,  and  a 
broader  and  longer  stripe  down  the  centre  of  the  abdomen 
scarlet ;  under  tail-coverts  white  ;  wings  slaty  black ;  sides  of 
the  chest  and  the  abdomen  white,  passmg  into  silvery  grey  on 
the  flanks;  bill  black,  lighter  at  the  base;  feet  apparently 
dark  brown. 

Total  length  3||  inches ;  bill  |,  wing  2,  tail  |^,  tarsi  \. 

Female  (from  Mindanao). — Like  the  male  on  the  upper  sur- 
face, but  wanting  the  red  at  the  base  of  the  neck ;  cnin  and 
throat  white ;  remainder  of  the  under  surface  grey,  fading  into 
white  on  the  abdomen,  down  the  centre  of  which  is  a  stnpe  of 
scarlet  as  in  the  opposite  sex ;  under  tail-coverts  white. 

Size  the  same  as  that  of  the  male. 


CoUuricincla  parvissima^  Gould. 

Crown  of  the  head,  all  the  upper  surface,  including  the 
wing-coverts  and  tail,  olivaceous  brown ;  wings  rufous,  their 
inner  webs  brown ;  over  each  eye  a  narrow  line  of  buff;  chin 
pale  bufiy,  with  a  very  faint  stripe  of  brown  down  each  fea- 
ther ;  all  the  under  surface  rich  buff  or  fawn-colour ;  bill  light 
horny,  darker  above ;  legs  and  feet  pale  fleshy  brown. 

Total  length  6i  inches ;  bill  J,  wmg  3J,  tail  2|,  tarsi  {i. 

Hah.  Bockingham  Bay,  Eastern  Australia. 

Remark.  This  bird  is  by  far  the  smallest  species  of  the 
genus  I  have  yet  seen,  as  is  implied  in  the  name  I  have 
applied  to  it,  in  contradistinction  to  C.  parvula.  In  colour  it 
differs  from  the  latter  in  the  buff  mark  over  the  eye,  in  the 
rufous  colouring  of  the  win^s,  and  especially  in  the  nch  rufous 
tint  of  the  under  surface,  which  is  even  deeper  in  hue  than  the 
same  part  in  C.  rufignster :  the  three  species  are,  in  fact,  nearly 
allied. 
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XVL — List  of  Echinoderms  collected  by  Robert  M' Andrew, 
Esq.,  F.R.S.,  in  the  Oulfof  Suez  in  the  Red  Sea,  By  Dr. 
J.  E.  Gray,  F.R.S.  &c .♦ 

Savignt,  who  acoompamed  the  French  Expedition  to  Egypt, 
drew  and  engraved  in  the  most  beautiful  and  elaborate  style 
the  Echinoderms  that  were  collected  during  that  Expedition. 

They  form  part  of  the  plates  of  the  magnificent  imperial 
but  most  useless  work  that  is  usually  call^  the  great  work 
on  Egypt  This  work,  though  published  at  the  commencement 
of  the  present  century,  is  hardly  known  to  scientific  zoologists, 
and  is  rarely  to  be  seen  out  of  the  great  public  libraries.  So 
much  is  this  the  case,  that  on  my  showing  the  details  of  a 
species  figored  in  it  to  a  well-known  Scandinavian  zoologist, 
he  inquired  what  work  it  was,  he  had  never  seen  or  even  heara 
of  its  existence. 

There  are  many  species  figured  in  the  zoological  portion  of 
it  that  are  as  yet  unknown  and  unnamed ;  and  many  of  the 
microscopic  peculiarities  of  the  species  that  are  there  figured 
are  being  every  now  and  then  produced  as  modem  discoveries ; 
and  there  are  yet  others  still  to  be  described  as  new. 

It  is  truly  a  "  work  of  luxury "  and  not  for  scientific 
utility,  though  it  contains,  as  I  have  observed,  most  accurate 
details  which  were  far  in  advance  of  the  scientific  knowledge 
of  the  period,  and  in  some  respects  of  the  present  timef;  but 
the  great  expense  of  the  work  and  its  immense  size  have 
rendered  it  almost  a  closed  book  to  scientific  men. 

Unfortunately  M.  Savigny  became  blind  before  he  was  able 
to  complete  the  descriptions  of  the  animals  and  refer  to  the 
details  on  the  plates  of  the  Echinoderms ;  indeed  he  only  pub- 
lished the  descriptions  of  the  Annelides  and  the  Ascidia. 

Professor  Victor  Audouin  published  an  "  Explication  som- 
maire  des  planches  des  Echinodermes  "  and  other  divisions  of 
the  animal  kingdom  that  had  been  drawn  and  engraved  under 
Savigny's  directions.  . 

Unfortunately  he  does  not  seem  to  have  had  at  his  disposal 
the  original  specimens  figured  for  sheet  1 ;  and  he  observes, 
^'  En  comparant  les  figures  1 ,  2,  et  3  aux  espfeces  representees 

*  This  maiiuscript  was  prepared  and  written  soon  after  Mr.  M'Andrew's 
Ktoro ;  but  being  left  on  my  writing-table  dnring  my  temporary  illneasy 
it  was  carefully  put  away  by  my  attendant,  along  Vith  a  Quantity  of 
manuacripts  on  Bats  (where  it  was  not  looked  for),  and  was  only  acciden- 
tally fomid  a  few  weeks  affo. — J.  E.  G, 

t  This  is  particularly  tne  case  with  the  Sponges,  the  texture  of  the 
maas  and  the  spicules  of  each  species  as  seen  under  the  microscope  being 
exhibited  in  detail. 
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par  Midler  on  leur  tronve  plnsieurs  fois  des  reflsemblances 
avec  1'  Ophiurafragilia  et  1'  Ophiura  tricolor  de  M.  de  Lamarck, 
mais  il  seroit  difficile  de  donner  une  determination  positiye 
(p.  206). 

Now  that  specimens  have  been  obtained  from  the  Bed  Sea 
and  the  coast  of  Sjria,  it  is  found  that  manj  of  the  species 
represented  by  Savigny  are  different  from  those  to  whicn  Au- 
douin  referred  them ;  but  as  yet  I  haye  not  been  able  to  com- 
pare the  species  of  that  family  with  the  published  work  on 
them  as  carefully  as  I  could  haye  wishea:  and  it  is  better 
they  should  remain  until  Dr.  Perceyal  Wright,  who  has 
undertaken  tQ  make  an  examination  of  the  Echinoderms  in 
the  Museum,  with  some  other  naturalists  who  haye  paid  special 
attention  to  this  group  of  animals,  haye  examined  and  com- 
pared them. 

I  here  giye  a  list  of  the  plates  and  the  explanations  as  far 
as  they  are  referred  to: — 

Savtgnyy  Echinodermes  de  VEgypte, 

Tab.  1.  figs.  1,  2.  Comatules.     Mtdtiradiata,  And,  106.    Comatiila 

Bayignii,  J,  MuU&r. 

fig.  3.   Ophiura   echinata,  Aud,   106.      Ophiolepis  dabia, 
MuUer  Sf  TroscheL 
Tab.  2.  fig.  1.  Ophiures.     0.  fragilis,  Aud.  106. 

fig.  2.  .     0.  fragilis,  Aud.  106. 

fig.  3.  .     0.  tricolor,  Aud.  106. 

fig.  4.  .     0.  squamata,  Aud.  107.     Ophiolepis  Savignii. 

Tab.  3.  Asterias  Savignii,  Aud,     Luidia  Savignii.     B.H. 
Tab.  4.  fig.  1.  Asterias  aurantiaca,  Aud.  108.     Astropecten. 

fig.  2.  A.  calcar,  Aud.  108.     Asteriscus  pentagonns. 

fiig.  3.  A.  seposita,  Aud.  108.     Rhopia  seposita.     B.M. 
Tab.  5.  figs.  1,  2.  A.  mamillata,  Aud.  109.    Pentaceros  mamillata. 
Tab.  6.  Oorsins.     Cidarites  Savignii,  Aud.  110. 
Tab.  7.  fig.  1.  .     C.  baculosa,  Aud.  110. 

fig.  2.  .     Echiuus  pallidus,  Aud.  110. 

fig.  3.  .     Sontella  bifissa,  Aud.  110.     B.M. 

fig.  4.  .     Spatangos  cruz-AndresB,  Aud.  111. 

fig.  5,  6.  .  S.  canaUferus,  Aud.  111. 

Tab.  8.  figs.  1-5.  Holothures,  sp. 

I  haye  made  a  list  of  all  the  species  which  I  haye  found 
recorded  as  inhabiting  the  Red  oea,  and  marked  those  that 
haye  been  collected  by  Mr.  M' Andrew,  and  those  that  are  in 
the  British  Museum  from  other  sources. 

I  haye  added  a  few  notes  formed  on  the  examination  of 
Mr.  M* Andrew's  specimens. 
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Fam.  OomatDlids. 

Cmabdidis  et  CamatMiUens,  DujanL  &  Hap4,  pp.  186, 101. 
ComaUda,  Lamk. 

Comaiula  Savtffniij  J.  Mliller ;  Dujard.  &  Hnpd,  p.  203. 

Eekmoderme,  Sayi^j,  Egrpto.  t  1. 

Comattda  nmkmukata,  Aua.  ExpL  pL 

adeofueOf  Blainy.  Man.  d'ActiiL  p.  249, 1 26. 

Anns  twice  or  three  times  forked  at  the  base,  with  more 
than  twenty  secondarj  or  tertiary  arms. 

f  oi.  Red  Sea ;  Gulf  of  Suez  (M< Andrew).    B.M. 
Fam.  OphiuridflB,  Gray,  Syn.  B.  M.  1840,  p.  63. 

OfMuriduy  Dajard.  &  Hup^,  p.  219. 

OphioUpia  dubiay  Muller  &  Troschel,  p.  94 ;  Dujard.  &  Hup^, 
p.  240. 
OpkwrOf  Sttvignj,  Egypte,  t  1.  f.  3. 

Hab.  Eed  Sea. 

Ophiolepia  Savignyij  Muller  &  Troschel,  p.  95 ;  Dujaid.  & 
Hup^,  p.  240. 

Opkiitra,  SaTigny,  Egypte,  t  2.  £  4, 6. 
M^immatay  Aud.  £zpL  p.  107. 

Hab.  Red  Sea ;  Gulf  of  Suez  (M^ Andrew).    B.M. 

Ophiolepia  annidosa,  Mliller  &  Trosch.  p.  89,  t.  8.  f.  4 ;  Du- 
jard. &  Hup^,  p.  236. 
Ofkiura  anmdosa,  Blainy.  Man.  d*Actin.  t  44  (not  Lamk.). 

Hab.  Red  Sea. 

Ophiolepis  cinctCj  MtLlIer  &  Trosch.  p.  90 ;  Dujard.  &  Hup^, 
p.  237. 

fioi.  RedSea. 

Ophxura  hrachyura. 

Body  smooth,  without  shield  or  spines,  white-lined ;  arms 
short,  thick,  tapering ;  lateral  spines  elongate. 

Hab.  Gulf  of  Suez  (M* Andrew).     B.M.  no.  2. 

Not  in  Savigny :  arms  much  shorter  than  any  there  figured. 

Opkiura ?    (Not  in  good  state.) 

Disk  with  small  spicules ;  lateral  spines  short,  thick,  not 
larger  than  diameter  of  arms. 

Hab.  Gulf  of  Suez  (M^ Andrew).     B.M. 
Not  figured  in  Savigny's  '  Egjrpte.' 
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Fam.  AstericUB. 

Atterides,  D.  &  H.  p.  807, 1862. 

Rhopia  sepoeitay  Gray. 

Asterias  sepoiitaf  Rets.  Vetenak.  Akad.  It.  p.  387 ;  Aud.,  Miiller  ud 

Troschel. 
Oribella  BepotUa^  Dujaid.  &  Hup^  p.  864. 
Asterias,  Sayignj,  Echinod.  Eg^te,  t.  4.  f.  8. 

Bab.  Bed  Sea ;  Golf  of  Suez  (M< Andrew).     B.M. 

Linckia  typuSj  Gray,  Ann.  &  Mag.  N.  H. 

Asterias  lavigatay  liiin. 

Ophidiaster  miUaru,  MuUer  &  Troecliel,  p.  30,  t.  2.  f.  2 ;  Dujaid.  &  Hup^, 
p.  360. 

Hah.  Red  Sea ;  Gulf  of  Suez  (M^ Andrew).     B.M. 

Oamophta  cBgypiiacay  Gray,  Ann.  &  Mag.  N.  H.  1840,  vi. 
p.  286 ;  see  Martens,  Vv  iegm.  Arch.  1866,  p.  €2. 

Hab.  Red  Sea.    B.M. 

AaterUcus  pentcMonus^  Dujard.  &  Hup^,  p.  378;  Seba,  t  5. 
f.  19  (cop.  fi.  M.  t.  100.  f.  3  ?) 
Aderias  oalcar,  Aud. ;  Savignj,  Ediinod.  Egypte,  t.  4.  f.  2. 

Hah.  Red  Sea ;  Gulf  of  Suez  (M^ Andrew).     B.M. 

Aeterina  Burtoniiy  Gray,  Ann.  &  Mag.  N.  H.  1840,  vi.  p.  289. 

Atieriseus  vermiculahtBf  Miiller  &  Troachel. 
Aiterina  ffibbaiUf  Martens,  Wiegm.  Arch.  1866,  p.  72. 

Hah.  Red  Sea  (J.  Burton).     B.M. 

Pentojceros ?,  Savigny,  EcUnod.  Egypte,  t.  6.  figs.  1, 2. 

Astertaa  mamSUtia^  Aud.  Ejq>l.  p.  209. 

Oreader  tnandUatuB,  Miiller  &  Troschel^  Syst  Aat  p.  48 ;  Dujard.  & 
Hup^,  Echinod.  p.  38a 

Back  reticulated ;  margin  spinose. 

Var.  Reticulation  of  tne  back  more  obscure,  more  closely 
covered  with  granulations;  the  mai'gin  not  spinose. 

Hah.  Red  Sea  (Savigny) ;  Gulf  of  Suez  (M*  Andrew).   B.M. 

?Peniacero8  tuberculatus. 

Oreaster  tuberculatus^  Miiller  &  Troschel,  Syst  Aat  p.  46;  Dujard.  & 
Hupd,  Echin.  p.  381. 

Hab.  Red  Sea ;  Gulf  of  Suez  (M^ Andrew).     B.M. 

Goniaster  Sebce^  Gray,  Ann.  &  Mag.  N.  H.  vi.  p.  28. 

Gonioditcui  SebfB,  Miiller  &  Troachel,  Syst.  Aat  p.  68 ;  Dujard.  k  Hup^^ 
Echin.  p.  402 ;  Seba,  Theaaur.  t.  6.  L  7,  8. 

Hab.  Red  Sea. 
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Attropedenpolyacanthusj  MuUer  &  Troschel,  Syst.  Aster,  p.  69, 
t.  5.  f.  3 ;  Dujard.  &  Hup^,  Echin.  p.  417. 

iKii.  Gulf  of  Suez  (M' Andrew).    B.M. 

Astropecien  iJei^pnV^n'  Mliller  &  Trosch.  Syst.  Aster,  p.  71 ; 
Dujard.  &  Hup^,  Echin.  p.  419. 

Eab.  Red  Sea  (Burton) ;  Gulf  of  Suez  (M'Andrew).     B.M. 

Genus  Luidia,  Forbes. 
HemMcnemus,  Miiller  &  Troschel. 

Luidta  Savigniiy  Gray,  Ann.  &  Mag.  N.  H.  1840,  vi.  p.  183 ; 
Miiller  &  Troschel,  Syst.  Ast.  p.  77,  1842;  Savigny, 
Echin.  Egypte,  t.  3.  f.  1 ;  Hup^,  p.  432. 

AHerioB  SttvignU,  Aud.  Expl. 

Eab.  Red  Sea ;  Gulf  of  Suez  (M* Andrew).     B.M. 

Fam.  Cidaxida,  Gray. 
Cidaride9,  Dajard.  &  Hup^,  p.  468. 

Ctdaris  hacuhaa^  Lamk.  A.  s.  V. ;  Aud.  Ill ;  Savigny,  Echin. 
Egypte,  t.  7.  f  1 ;  Michelin,  Mag.  Zool.  1845,  p.  18.  t.  4. 
f.  1-8 ;  Dujard.  &  Hup^,  p.  471 ;  Martens,  Wiegm.  Arch. 
1866,  p.  141. 

Hab.  Red  Sea ;  Gulf  of  Suez  (M' Andrew).     B.M. 

The  spines  yary  in  form  according  to  the  age  of  the  speci- 
mens. In  the  young  the  spines  are  elongate,  slender,  fusi- 
form, with  the  distal  end  attenuated  to  a  more  or  less  acute 
tip,  and  the  spines  are  twice  or  sometimes  even  more  than 
twice  the  length  of  the  diameter  of  its  body. 

In  the  older  specimens  the  spines  are  nearly  cylindrical, 
scarcely  attenuated  at  the  end,  which  is  often  truncated ;  they 
are  rarely  longer  than  the  diameter  of  the  body :  the  spines 
near  the  vent  nave  the  apex  deeply  and  irregularly  grooved ; 
those  nearer  the  mouth  nave  the  end  truncated  and  more  or 
less  dilated,  with  a  more  or  less  flat  or  concave  end,  which  is 
sometimes  furnished  on  the  margin  with  irregular  lobes. 

The  spines  on  the  upper  surface  of  the  body  are  often  en- 
tirely covered  with  tufts  of  Jania  or  a  thin  crust  of  Lepralia ; 
and  some  of  them  have  one  or  more  small  parasitic  oysters 
with  a  crenated  and  plicated  margin  affixed  to  them :  such 
parasitic  growths  were  not  present  on  the  spines  of  any  of  the 
other  Echini  in  the  collection.  The  spines  on  the  underside, 
especially  those  nearer  the  mouth,  are  clear,  and  show  the 
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spicules  on  the  sorfaoe;  these  vary  a  little  in  shape  at  the 
end. 

A  very  yonng  specimen,  apparently  of  the  same  species,  is 
brown,  and  the  spines  brown  and  white-ringed ;  the  spines  are 
quite  clear,  and  covered  with  longitudinal  series  of  rather  large 
rounded  tubercles.  The  spines  vary  in  shape:  they  are 
generally  cylindrical  and  truncated ;  but  a  few  are  fasiform 
and  tapering  to  a  point. 

Cidaris  omata  (Gray,  P.  Z.  S.  1855,  p.  37)  is  perhaps  a 
variety. 

Echinoihrix  Desoriiy  Bolsche,  Archiv  fbr  Naturgesch.  1865, 
p.  330. 
Attropyga  Desoriij  Agassiz,  Ann.  ScL  Nat.  1846,  p.  345. 

Hob.  Bed  Sea. 

Diadema  Savigniiy  Michelin,  Mag.  Zool. ;  Agassiz,  A.  R. 
p.  349 ;  Dujard.  &  Hup^,  Echin.  p.  505 ;  Savignv,  Echin. 
Egypte,  t.  6 ;  Bfilsche,  Arch,  flir  Naturg.  1865,'  p.  227. 

Cidarites  marmUatay  Aud.  p.  109. 
Jun.  2>.  Lamarckiiy  AffaBsu. 
Eehinotkrix  eaktmari8,retdTS, 

Utreanwif  Peters,  Bolsche. 

Oardia  turcarum^  Agassiz. 

JDiadema  Ik^ardiniij  Michelin,  Mag.  Zool.  1845,  t.  7. 

Vcar,  1.  The  spines  of  the  oral  surface  white. 
Var.  2.  Spines  all  pale. 

Hah.  Bed  Sea. 

See : — Diadema  (Echinoihrix)  calaniarCf  Martens,  Wiegm. 
Arch.  1866,  p.  150.  Echinus  calamariusj  Pallas,  Spic.  Zool. 
X.  p.  38,  t.  2.  f.  4r-8;  Gmelin,  Syst.  Nat.  p.  3173.  Cidaris 
calamariusj  Leske,  Lamk.,  Gray ;  Michelin,  Bev.  Zool.  p.  14, 
no.  26.     Astropyga  calamariaj  Agassiz. 

The  shell  is  covered  with  small  black  spines.  The  upper 
part  of  the  shell  has  a  broad,  smooth  area,  radiating  from  the 
anal  opening,  as  in  Astropyga,  The  spines  are  veiy  slender, 
tubidar,  and  covered  externally  with  whorls  of  short,  regular, 
closely  pcusked,  adpressed  spines.  The  spines  near  the  oral 
region  are  slender,  subcylindrical,  striated,  slightly  depressed, 
and  clavate  at  the  end. 

I  have  not  seen  any  specimen  with  such  long  slender  spines 
as  that  figured  in  the  great  work  on  Egypt.  In  all  I  have 
seen  the  spines  were  thicker  compared  witn  their  length,  and 
much  shorter  compared  with  the  aiameter  of  the  body. 
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Temnopkurtis  toreumaticusy  Agaaaiz  •,  Dujard.  &  Hap^^  p.  514; 
Gray,  P.  Z.  S.  1855,  p.  39. 

CSdaris  tcreumattcus,  Klein. 
E(Ainui  scu^fhUf  JLunk. 

Hab.  Bed  Sea.     Subfossil,  Isle  of  Karrah  (Dujardin). 

Fam.  Eehinidft. 

EAiindeg,  Dujard.  &  Hnp^,  Echin.  p.  440. 

Trtpneustes ? 

iToi.  Bed  Sea ;  Gulf  of  Suez  (M^ Andrew).    B.M. 
"  Pure  red  when  aUve  "  (M'Andrew).    B.M. 

Tripneugtes ? 

Hab.  Bed  Sea;  Gulf  of  Suez  (M<  Andrew).    B.M. 
"White  when  aKve"  (M^ Andrew). 

Fam.  Bchinomctridtt. 

Echinomeira  lucunter^  Gray ;  Dujard.  &  Hup^,  p.  538. 
EMm^luemierf  Linn. 

Hab.  Bed  Sea ;  Gulf  of  Suez  (M' Andrew).    B.M. 

Tubercles  very  numerous,  small. 

^Echinometra  heteropora^  Agassiz ;  Dujard.  &  Hup^,  p.  538. 
Hab.  Bed  Sea.     Subfossil  (Dujardin). 

Acrodadia  mamillatay  Agassiz ;  Dujard.  &  Hup^,  p.  539. 

ddarU  tnanuBattis,  Leake,  t.  6,  t.  39.  £  1. 
EMnu  mamiBaiuSf  Lamk. 
Behmcmetra  mamUiatay  Blainv.,  Martens. 
HeUroeentratiut  mamiOatus,  Brandt. 

Hab.  Bed  Sea;  Gulf  of  Suez  (M' Andrew).    B.M. 

The  spines  Taiy  greatly  in  shape :  they  are  usually  clayate, 
but  more  or  less  three-keeled  near  tne  end,  which  is  generally 
rounded. 

The  short,  broad,  top  spine  in  two  of  the  specimens  was 
dark  brown ;  in  another  paler. 

Acrodadia  planispina^  Martens,  Verb.  zool.-bot.  Ges.  in  Wien, 
1866,  p.  381 ;  Zool.  Becord,  1866,  p.  617. 

Hab.  Bed  Sea  (Martens). 

Spines  not  triangular  as  in  ^.  trigcnariay  nor  club-shaped 
as  mA.mamiUata^  nor  cylindrical  as  in  another  Bed  Sea  species, 
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A.  Blainvilleiy  but  small  and  pointed,  and  the  corona  covered 
with  true  spines. 

Agassiz  notices  a  small  specimen  from  the  Bed  Sea  in  the 
Paris  Museum,  which  he  names  A.  BlainviUei, 

See  Dujardin  &  Hup^,  Echin.  p.  540. 

I  believe,  from  Mr.  m* Andrew  s  series,  that  the  A,  Blain- 
viUei  is  only  a  variety  of  A.  mamiUoUa. 

Fam.  SeutellidsB,  Gray ;  Martens,  Wiegm.  Arch.  1866,  p.  170. 

Cfypeastroidea,  Agassis  &  Desor;  Dujaid.  &  Hup^,  p.  554. 
Echinanthus  placunariusj  Gray,  Cat  Echin.  B.  M.  p.  7. 

Scutella  ambigena,  Lamk. 

aXbigena,  Lamk. 

p^ocunana,  Lamk. 

ClypwtUr  piaeunariuB,  Lamk. ;  Dugaidin.  &  Hup^  p.  571 ;  Martens, 
Wiegm.  Arch.  1866,  p.  172. 

Hab.  Bed  Sea;  Gulf  of  Suez  (M' Andrew). 

EchinanthtLS  scutijbrmisy  Gray,  Cat.  Echin.  B.  M.  p.  5. 

OypioUer  »euUformis,  Lamk. 

Lwtmum  Bct^orme,  Qraj,  Ami.  Phil.  1825 ;   Besor,  Syn.  p.  829 ; 

Dujaid.  &  Hu])^,  p.  559 ;  £.  M.  t.  147.  f.  3. 
ScuteUa  dypeattriformU^  Blainy. ;  Seba,  iii  t.  16.  f.  33,  24. 
Laganum  aepresmmf  LesBODy  Voy.  Uran. ;  Agassis,  Mon.  Scut  p.  110, 

t  23.  £  1-7. 

Hab.  Bed  Sea ;  Gulf  of  Suez  (M< Andrew). 

Laganum  aUenucUum?^  Gray,  Cat.  Echin.  B.  M.  p.  10. 
Hab.  Bed  Sea;  Gulf  of  Suez  (M^ Andrew).     B.M. 

Laganum  eUipticumy  Agassiz,  Mon.  Scut.  t.  23.  f.  13-15; 
Dujard.  &  Hup^,  p.  560. 

Lagmmm  aUmuatum^  Agassiz,  Cat  Scut  p.  74 ;  Dujard.  k  Hup^,  p.  500. 
Hab.  Bed  Sea. 

Echinodiecus  trunccUuSj  Gray,  Cat  Echin.  B.  M.  p.  20. 

Lobaphora  trunaUa,  Agasds ;  Dujard.  &  Huptf,  p.  665. 
ScutiOa  Ufora,  var.,  Lamk. 
htforiSf  Blainy. 

Hab.  Bed  Sea;  Gulf  of  Suez  (M< Andrew). 

Echinodiecus  mauritay  Gray,  Cat.  Echin.  p.  21. 

Lobcphora  bifiua,  Aguaz ;  Digaxd.  &  Hnp^,  p.  363 ;  Mart;dna|  Wiegm. 

Arch.  1866,  p.  174;  Sayigny,  Echin.  t  7.  t  3. 
SeuteOa  bifiua^JjBmk.  E.  M.  1 152.  f.  1,  2. 
JEchimu  inaurUus,  Gmelin,  p.  3190. 

Hab.  Bed  Sea;  Gulf  of  Suez  (M* Andrew).    B.M. 


B.  M< Andrew  in  the  GtdfofSuez.  123 

Var.  LobcpharaauritayAgtiBBiz]  Dujard.  &  Hup^^  p.  365. 

SMteOa  hijiua^  var.,  Lunk.  K  M.  1 161.  t  6,  6. 
Ethmogl^lcm  mtnhi$f  Vauchel.  p.  84;  Bleeker. 
EekinoAseus  inawriUtSj  var.,  Giaji  Cat.  Echin.  p.  21. 

Hab.  Bed  Sea. 

Ftbularia  craniolarisj  Lamk. ;  Dnjard.  &  Hnp^^  p.  557. 

Edtmm  eramokaru,  GmeL  S.  N.  p.  8193. 
F^Sbmiana  mtdauy  Lamk. 

triffoma,  Lamk. 

laUifrMBf  Lamk. 

Hab.  Bed  Sea ;  Gulf  of  Suez  (M^ Andrew).     B.M. 

Fam.  Spataiigids,  Gray,  Cat.  Echin.  B.  M.  p.  38. 

Bri88U8  htdnchiSj  Val. ;  Agassiz;  Dujard.  &  Hup^,  Echin. 
p.  608. 

Hab.  Bed  Sea  (Valenciennes,  Mns.  Paris). 

Lovenia  hyatriXj  Agassiz ;  Dujard.  &  Hup^,  Echin.  p.  606  ; 
Gray,  Cat  Echin.  B.  M.  p.  45 ;  Savignj,  Echin.  Egypte, 
t  2.  f.  3. 

Hab.  Bed  Sea;  Gulf  of  Suez  (M' Andrew).    B.M. 

Spatangus  meridianalisy  Bisso.  Eur.  M^rid.  y.  p.  228 ;  Graj, 
Cat.  Ech.  B.  M.  p.  47 ;  Duj.  &  Hupd,  Ech.  p.  608. 

S^Hdtmffua  tkubtSy  Agauii  &  Desor. 

Hab.  Gulf  of  Suez  (M^ Andrew).    B.M. 

Periaster  gibberulusy  D'Orb. ;  Dujard.  &  Hup^,  p.  598. 
SMuuUr  jfibbenduBf  Agassiz ;  Sayigny,  Echin.  Egypte,  1 7.  f.  6. 

Hab.  Bed  Sea  (Savignj). 

Fam.  Holothuriads. 

Edoihuna  impaUenSy  Linn j  Dujard.  &  Hup^,  p.  617 ;  Forsk. 
Egypt,  p.  121,  t.  39.  f.  B=E.  M.  t.  86.  f.  1. 

FkUthria  mpoHenSf  Lamk. 

Hab.  Bed  Sea ;  Gulf  of  Suez  (M< Andrew).    B.M. 

Savigny  figures  eleven  kinds  of  this  family,  viz.  five  in 
tab.  8  and  six  in  tab.  9.  They  are  not  quoted  by  Dujardin  and 
Hup^ ;  so  I  fear  that  the  specimens  obtained  by  the  French 
naturalists  and  figured  by  Savigny  no  longer  exist  in  the 
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French  Museum,  like  the  specimenB  obtained  by  Quoy,  Gai- 
mard,  and  other  French  travellers.  I  have  not  had  Ae 
opportunity  or  time  to  examine  the  Red-Sea  species. 

Synapta  reciprocanSj  Dujard.  &  Hup^,  p.  615. 

Figtuiaria  reciprocana,  Fonk.  Egypte,  p.  121, 1 30.  £  8sK  M.  1 87.  £  7. 
Hohthwria  ghUma,  hunk. 

Hob.  Red  Sea  (ForskSl). 

Synapta  vittataj  JsBger ;  Dujard.  &  Hup^,  p.  615. 

IUMmHo  rnUata,  Fonk.  Egypte,  p.  223,  t  37.  £  26s£.  M.t.87.£8,9. 
Hoiothuria  viUata,  Lamk.  t 

Tiedemannia  vittata,  Lamk.  I 

Hob.  Red  Sea  (Forskil). 


Alcyonoid  corals  and  sponge  from  the  Gulf  of  Suez,  col- 
lected by  R.  M' Andrew,  Esq.,  in  1868  :— 

Corals. 

Sarcophyton ,  n.  sp. 

On  shells. 

Amtnothea  vireecensy  Savigny,  Pol.  Egypte,  t.  2.  f.  6. 

Nephihya  Samgnii^  Ehrenb. 

Xenea  umbeUata^  Ehrenb. 

AfUhelia  ylaucay  Ehrenb. ;  Savigny,  t.  1.  f.  7. 

AfUhelia  grandia^  n.  sp. 

Alcyonium  aurum^  n.  sp. 

This  is  not  AmoceUa :  the  coral  is  not  fleshy,  but  crustaceous 
externally,  and  with  subcylindrical  branches. 

Sponge. 

Genus  Grayella,  Carter,  Ann.&  Mag.|N.H.  1869,  iv.p.  190. 

Sponge  massive,  expanded  or  subglobular,  attached  by  an 
expanded  base ;  outer  surface  covered  with  a  smooth  fleshy 
skm,  with  numerous,  regular,  equal-sized,  flat-topped,  low 
tubeix^les.  Sponee  fleshy,  with  spicules  siliceous,  lusiforni, 
elongate,  of  one  form. 

Orayella  cycUhcphora^  Carter. 
Hah.  Red  Sea ;  Gulf  of  Suez  (M^ Andrew).     B.M. 
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Corals  collected  in  the  Bed  Sea  by  B.  M^Andrei^^  Esq.^  in 
1869,  and  given  to  the  British  Museum  by  Mr.  W.  S.  Kent  :— 

Heterocyathus  cochlea.  Fungia  patella. 

Stjlophoza  pistiUata.  Cvcloseris  cyclolites. 

subeenata.  Madrepora  coiymbosa. 

Easmilia  fastigiata.  Turbiaaria  cinerascens  • 

Lithophjllia  lacera.  Alveopora  daedalea. 

Mussa  corymbosa.  Pontes  conglomerata. 

Trochypora  Geoffrojii.  Seriatopora  lineata. 

Favia  caTeraoea.  Tubipora  musica. 
SolenastraBa  Hemprichiana. 


XVII. — Description  of  a  new  Oenxis  and  Species  of  Hetero^ 
cerous  Lepiaoptera.  By  Arthur  Gardiner  Butler, 
F.L.S.,  F.Z.S.,  &c. 

[Plate  Vm.] 

The  following  remarkable  species  is  in  the  collection  of  the 
Bev.  T.  Comthwaite.  It  presents  the  most  wonderful  modifi- 
cation of  the  Lepidopterous  scale  that  I  have  ever  seen ;  and  I 
am  much  indebted  to  its  possessor  for  the  pleasure  of  describing 
and  figuring  it. 

Group  BOMBYCITES. 

Family  Notodontldfld. 

Tarsolepis  (Tap(709,  XcTrl?),  gen.  no  v. 

Gen.  alls  magnis,  anticis  clongatis,  costa  producta;  antennis  plus 
quam  bis  triente  pectinatis ;  corpore  robasto,  abdomine  elongato, 
aqoamis  valde  elongatis  remiformibus  analibas;  valvulis  dense 
pilosis ;  subtus  cristis  ad  basin  abdominis  elongatis,  arcaatis,  cocci- 
neis,  aliisque  brevioribus^  ochraceis.     Generis  typus  T,  remicaucla, 

Tarsolepis  remtcaudaj  sp.  n.  PI.  VIII. 

Wings  above  brownish  grey;  the  costae  and  bases  pale 
ochrcous :  primaries  with  central  area  chestnut-brown,  inter- 
mpted  between  the  nervures  by  double  parallel  lines  uniting 
at  their  extremities  and  bounded  externally  by  an  irregular 
whitish  line ;  two  large  subtriangular  silver  patches  placed 
obliquely  on  central  area;  outer  margin  sinuated  and  bordered 
by  a  tricoloured  band  of  black,  ochreous,  and  chestnut ;  a  very 
indistinct,  blackish,  lunulate  line  between  margin  and  central 
area:  secondaries  paler  than  primaries,  with  dusky  spot  at 
end  of  cell ;  the  margin  externally  chestnut-brown,  internally 
pale  ochraceous ;  fringe  white :  body  above,  with  head,  palpi, 
and  antennse,  reddish  brown,  whitish  in  parts;  collar  very 
broad,  silver-grey,  with  a  transverse  interrupted  blackish  stripe 

Ann^ikMag.J^.HtsU  Ser.4.  Volx.  10 


*.« 


"•K 


L^gi^jjgsKi^s^ jBii^-  at* 


ki 


.  Macalister  on  the  Anatomy  of  the  Koala.     127 


mcd   this  minute  but  beautiful  hjdroid  after 
-t  Wortley,  in  whose  tanks  it  was  first  found.     It 
-  the  glass  sides  of  the  tank^  sending  out  long 
>ts,  whence  the  polypites  rise  at  intervals. 

ntly  appeared  suddenly  in  my  tanks,  and,  I  fancy, 

L- "  >mon,  though  liable  to  be  overlooked  through  its 


'it. 


Muscular  Anatomy  of  the  Koala  (Phascolarctos 
;.  By  Alexander  Macalister,  M.B.,  Professor 
»gy,  University  of  Dublin. 

lemale  Koala  was  procured  from  Mr.  Gerrard  by 

iightoii  for  the  Anatomical  Museum  of  the  Dublin 

.;y ;  and  as  it  was  in  splendid  condition  for  dissection, 

enabled  to  examine  its  muscular  system  thoroughly. 

ts   anatomical  arrangements  it  is  by  far  the  most 

L  form  among  the  Marsupials,  I  have  compiled  the 

ig   list  of  its  peculiarities,  from  which  it  will  be 

ed  that  the  myology  of  this  axiimal  is  full  of  interesting 

speciiQen  WfMii  4  ^^Ited  one:  but  its  muscles  were 

^^^g}^  well  {)reserved  and  easily  dissected.     She  mea-j 

26  inches  in  length:    and  throughout  there  was  a 

.cd  disproportion  in  me  aevelopment  of  the  two  sides,  the 

ide  muscles  being  very  much  larger  and  stronger  than 

right.      There  was  an  exceedingly  strong  panniculus 

*ogu9j  which  sprang  fix)m  the  outside  of  the  arm,  and  the 

«is  of  which  passed  backwards  in  an  arcuate  manner  to  the 

gmident  of  the  sides ;  and  forward,  forming  a  very  thick 

liysma  myoides  in  the  neck ;  this  muscle  had  a  thick  rounded 

teiior  border,  and  terminated  by  being  inserted  into  the 

lin  fUong  the  ramus  of  the  mandible ;  and,  stretching  evei^. 

io?e  this  limit,  the  facial  fibres  formed  an  even  sheet  over 

ikf  ^nt  of  the  masifeter  and  the  facial  artery  to  terminate  in 

■ha  middle  line  of  the  lower  lip,  the  margin  of  the  mouth,  the 

ala  of  the  nose,  and  the  lower  margin  of  the  orbicular  muscle 

qftlie  eyelids. 

The  jplcUifsma  on  the  hinder  part  of  the  body  displayed 
noQuiig  of  importance ;  its  femoral  attachment  was  weak. 

The  facial  muscles  were  unusually  strong,  the  orhicularU 
mhtbrarwm  being  a  simple  thick  ring,  composed  of  seyeral 
%W  fSucides ;  the  occipitalis  arises  from  the  occipital  protu- 
Iwipce,  and  passes  radiating  forwards ;  the  frontalis,  quite 
ilpfrtei  arises  from  the  mesial  line  of  the  scalp,  and  runs 
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downwards  to  the  inner  half  of  the  upper  edge  of  the  (niieu^ 
Uiris  palpebrarum,  extending  into  the  origin  of  the  lev<tior 
labii  superioris. 

The  large  auricle  had  a  powerful  arrangement  of  muscleB 
for  its  motions,  having  three  series  of  transverse  intrinsic 
fibres  on  the  back  of  the  concha,  and  a  strong  bilaminar 
retraliens  aurem,  which  came  from  tlie  occipital  protuberance, 
external  and  attached  to  the  occipitalis,  and  was  inserted  by 
the  superficial  layer  of  fibres  into  the  back  of  the  auricle; 
the  deep  layer  bifurcated  into  two  muscular  bundles — an  upper 
to  the  upper  and  anterior  part  of  the  auricle,  and  a  lower  to 
the  infenor  part  of  the  same  cartila^. 

The  attoltena  aurem  was  thin  ana  wide :  and  the  attrahens 
was  a  very  strong  wide  slip,  inseparable  trom  the  platysma ; 
a  second  special  attrahens  existed  in  the  form  of  a  fiat  fleshy 
slip  from  the  anterior  half  inch  of  the  temporal  crest  behind 
the  postorbital  process,  which  ran  downwards  and  backwards 
over  the  temporal  fascia  and  zygomatic  arch  to  the  inferior 
margin  of  the  helix :  the  lowest  miid  of  this  muscle  is  tendi- 
nous. The  other  facial  muscles  were  a  single-headed  lev€Uor 
labii  superioris  iUoeque  nasi,  a  depressor  laSii  infmoris^  and 
levator  menti.  I  found  no  muscles  attached  to  the  angle  of 
the  mouth  other  than  the  wide  continued  sheet  of  the  pla-- 
iysma.  The  orbicularis  oris  was  strong,  but  the  buodnaior 
was  very  feeble.  A  depressor  labii  superioris  from  the  upper 
alveolar  arch  completes  the  catalogue.  There  was  no  zygo- 
matic or  buccal  salivary  gland. 

The  masticatory  muscles  were  arranged  as  in  all  the 
Marsupials,  and  equalled  the  pectorals  in  weight  {masseterea + 
temporales = 1  '4  oz.) . 

The  external  pterygoid  is  an  exceedingly  small  rudiment^ 
crossing  and  inseparable  from  the  internal. 

The  stemo-mastoid  was  four  times  the  size  of  the  detdo-- 
mastoid,  and  was  inserted  fieshy  into  the  outer  side  of  the 
elongated  paroccipital  process.  The  latter  had  a  tendinous 
insertion,  and  was  attached  more  internally  to  the  same  pro- 
cess ;  its  origin  was  by  a  fine  flat  fleshy  band  from  the  inner 
sixth  of  the  clavicle. 

The  omo-hyoid  arose  far  back  from  the  prsescapula  near  its 
superior  angle ;  it  had  no  tendinous  inscription,  and  was  in- 
serted into  the  hyoid  body  and  into  a  tendinous  line  in  the 
angle  between  the  digastric  and  sterno-hyoid  muscles,  to  botli 
of  which  it  is  connected.  The  posterior  belly  of  the  digastric 
is  exceedingly  small  and  short,  and  arises  from  the  front  of  the 
paroccipital  process  ;  it  ends  in  a  tendinous  inscription  which 
gives  partial  origin  to  the  anterior  belly;  but  this  latter  part 
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is  treble  the  size  of  the  posterior,  gaining  an  additional  origin 
horn  the  t^idinons  line  in  whicu  the  (wiu>-  and  sterno-hyoid 
muscles  terminate.  The  tendinous  inscription  is  very  short 
and  obliqne. 

Stema-hvoid  is  monogastric.  and  has  a  strong  origin  from 
the  back  of  the  clavicle  as  well  as  from  the  second  and  third 
pieces  of  the  stemonu  Stemo-ihyroid  is  much  shorter  and 
more  narrowband  has  likewise  no  inscription.  Mylo-hydd 
has  very  short  fibres^  aad  extends  down  for  a  very  considerable 
distance,  overlying  the  very  long  slender  genKhhyoidei,  A 
transverse  band  of  muscle,  like  an  aberrant  slip  of  the  myh^ 
iyotdj  crossed  beneath  the  genio^hyoidei  and  superficial  to  the 
gento-hyo-glosst  ]  this  is  on  each  side  attached  to  the  mucous 
•membrane.  The  styloid  group  of  muscles  formed  a  single 
sheet,  the  hinder  fibres  of  which  passed  to  the  pharynx,  tne 
middle  to  the  cerato-hyal  under  the  stylo-hyoid  ligament;  the 
anterior  passed  to  the  side  of  the  tongue.  Oemo-hyo^losaiy 
thepalatme  muscles,  and  linguales  are  very  normaL 

The  trapezius  is  an  indivisible  sheet  extending  from  the 
ixmer  thira  of  the  occiput  to  the  seventh  dorsal  spine  ;  its  in- 
sertion is  into  the  acromion  and  spine  of  the  scapula;  and, 
partly  crossing  the  former,  some  of  its  fibres  are  inserted  into 
the  surface  of  the  tendinous  fibres  of  origin  of  the  deltoid. 
The  laJtissimus  dorai  arose  from  the  fourth  to  the  tenth 
dorsal  spines,  and,  by  the  lumbar  fascia,  from  the  four  spines 
below  tnese ;  it  had  no  costal  origin. 

The  trachelo-acromicd  (omo-atlantic)  occupied  by  its  insertion 
one  half  the  length  of  the  spine  of  the  scapula,  and  was  much 
thicker  than  usual.  The  rhomboid  diuscle  is  single  and  large, 
half  the  size  of  the  trapezius]  it  occupies  one  half  the  occipital 
curved  line,  the  middle  line  of  the  nucha,  and  the  tnree 
upper  dorsal  spines.  Serratus  magnus  was  a  single  muscle 
consisting  of  thirteen  slips,  six  cervical  and  seven  costal,  whose 
insertion  was  indivisible ;  serratus  posticus  superior  extends 
in  its  insertion  from  the  second  to  the  eighth  rib ;  serratus  in- 
JerioTj  quite  continuous  with  it,  only  distinguishable  by  the 
upward  direction  of  its  fibres,  was  attached  to  the  ninth,  tenth, 
and  eleventh  ribs.  Splenius  arose  from  the  three  upper  dorsal 
and  five  lower  cervical  spines,  and  was  attached  to  the  occiput 
and  three  upper  cervical  transverse  processes.  Trachelo-mastoid 
is  not  digastric,  and  stretches  from  the  five  lower  cervical 
transverse  processes  to  the  occipital  bone.  The  other  spinal 
muscles  were  invariable. 

The  great  pectoral  ia  laxge,  having  the  usual  attachments;  be- 
neath it  there  are  thefoUowing  three  muscles: — pectorcdisminoTy 
from  the  cartilages  of  the  third  and  fourth  ribs  to  the  shoulder- 
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capsule ;  pectoralis  quartus^  from  the  cartiWes  of  the  lowest 
four  ribs  to  the  shoulder-capsule ;  and  a  third  pectoral  {pecto^ 
rails  minimus  of  Wenzel  Grrube),  from  the  manubrium  stemi 
and  cartilage  of  the  first  rib  to  the  shoulder-capsule.  The 
subclaviusy  under  a  strong  costo-coracoid  membrane,  stretches 
to  the  posterior  margin  of  the  outer  third  of  the  clavicle. 

The  deltoid  is  a  smgle  muscle,  composed  of  its  three  parts 
united  inseparably,  and  sending  an  extensive  ofishoot  at  its 
insertion,  which  is  continuous  into  the  origin  of  the  supinator 
lonffus.  The  capsular  muscles  are  developed  in  the  following 
proportions: — deltoid^l^  stiprasjnnatus  =^V11^  infraspinatus 
s=r69,  teres  minor  (exceedingly  thin,  with  a  marginal  tendi- 
nous origin  for  one  fifth  the  axillary  costa  of  the  scapula 
and  an  imusually  wide  fleshy  insertion)  ="08,  suhsccg^utaris 
=2,  teres  majors!. 

The  biceps  is,  as  usual  in  Marsupials,  composed  of  a  partially 
united  gleno-ulnar  and  a  coraco-radiat  muscle ;  the  latter  re- 
ceives a  large  fascicle  from  the  former ;  the  brachialis  anticus 
is  long ;  the  triceps  externus  and  internus  are  united ;  and  the 
muscles  of  this  region  have  to  each  other  the  following  propor- 
tions:— biceps  coracoidcdis ssl^  glenoidalisss 0'68j  brachialis 
s=0'8,  triceps  londus^ij  triceps  externus  and  internum  =a2'6, 
dorsi  epitrochleans  (which  is  inserted  into  the  innet  condyle  ana 
olecranon) =0*44.  There  aretwoa7{con^t,extemal  and  internal. 

The  pronator  and  supinator  mtlscles  are  well-developed.  The 
round  pronator  has  but  one  head  •  and  the  quadrate  pronator 
occupies  the  lower  sixth  of  the  forearm.  Supinator  lonausy 
besiaes  an  origin  from  the  deltoid^  is  attached  to  the  lower  half 
of  the  humerus ;  and  its  tendon,  passing  under  the  tendon  of  the 
abductor  major  pollicis  and  lying  on  the  wrist  synovial  mem- 
brane, was  inserted  into  the  scaphoid  bone.  The  supinator 
brevis  occupies  two  fifths  of  the  radius.  These  muscles  are 
developed  m  the  following  proportions : — Pronatores  :  supina- 
tores  ::  1  :  4. 

The  other  muscles  in  the  forearm  are  well  marked.  The 
radial  and  ulnar  flexors  of  the  carpus  and  the  palmaris  hngus 
are  simple  and  normal ;  the  flexor  sublimis  aigitorum  arises 
from  the  front  of  the  deep  flexor,  and  is  exceedingly  feeble ;  its 
tendon  for  the  fourth  finger  is  the  strongest.  The  deep  flexor 
consists  of  four  heads — one  condyloid,  one  olecranal,  one 
radial,  and  one  ulnar ;  five  tendons  spring  from  this ;  but  tlie 
polliceal  tendon  is  not  from  the  radial  border  of  the  common 
tendon,  but  springs  from  the  front  of  the  tendon  inside  the  edge, 
as  is  sometimes  the  case  in  the  Quadrumana. 

The  extensores  carpi  radiales  are  as  usual,  and  are  inserted,, 
not  into  the  carpal  ends,  but  into  the  middle  of  the  shaft  of 
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their  respectiye  metacarpal  bones.  The  eostensar  secundua 
dittttoTum  was  attached  to  the  fourth  and  fifth  fingers.  The 
otner  ejrtensors  of  the  fingers,  tdnar  carpal  extensor  and  extensor 
teeundi  tntemodii poUicisy  are  as  usual. 

The  abductor  poUicts  major  has  a  radio-interosseal  origin 
and  a  double  tendon  of  insertion  into  the  trapezium  and  first 
metacarpal.  The  left  indicator  sent  a  filmy  slip  to  the  poUex. 
There  is  a  separate  extensor  medii  digittj  with  an  ulnar  origin. 
The  proportions  of  these  muscles  are  as  follows : — flexors  of 
the  wrist  {f.c.r,jp»Ljf.c.uL)  :  extensors  of  wrist  (e.  c.r.  ?. 
&  J.,  e.  c.  uL)  : :  0*36  :  0*75 ;  flexors  of  fingers  {/,  d.  «., 
/  d.p.)  :  extensors  (e,  d.  c,  e,  d, «.,  e.  oss,  m,p,j  e,  s,  int.  p.,  e.  *'., 
e.«.A)  ::  0*21  :  0-36. 

The  hand-muscles  are  as  follows: — ^For  the  poUex.  an 
abductor  brevisy  a  single-headed  flexor^  an  opponens.  and  an 
addactoT  (from  the  thurd  metacarpal).  For  the  little  finger 
there  are  the  following  muscles : — abductor ^  opponenSj  and 
/eaw  muscles.  The  dorsal  interossei  are  (1)  a  two-headed 
abductor  indicisj  (2)  a  two-headed  abductor  mediiy  (3)  a  bici- 
pital abductor  mediij  (4)  an  abductor  quarti  diaiti ;  the 
palmar  interossei  are  (1)  an  adductor  indids  from  tne  second 
metacarpal  under  the  adductor  pollicisy  (2)  a  common  adductor 
of  the  third  and  fourth  digits. 

There  is  no  scalenus  anticus ;  the  medius  is  attached  to  the 
first  rib  and  to  the  fourth  to  the  seventh  vertebrae ;  the  posticus 
from  the  fifth  transverse  process  to  the  third  rib.  Longus  colli 
consists  of  three  parts— one  from  the  bodies  of  the  upper  five 
doisal  vertebrae  to  the  cervical  transverse  processes,  a  second 
part  from  the  transverse  processes  of  the  fourth  to  the  seventh 
eerrical  vertebrae  extendmg  to  the  cervical  bodies  (second  to 
fifth),  and  a  third  from  the  same  origin  to  the  occiput. 

The  external  oblique  is  attached  to  the  ribs  from  the  third  to 
the  eleventh ;  the  internal  oblique  and  transversalis  are  with 
vety  great  diflSculty  separable.  The  rectus  abdominis  has  eight 
lineae  transversae  intersecting  it,  and  is  attached  to  the  xiphi- 
Btemum  and  to  the  cartilages  of  the  second  to  the  sixth  ribs. 
I^ramidalis  is  very  wide,  covers  the  entire  of  the  rectus,  and  is 
attached  to  the  linea  alba.  The  lumbar,  vertebras,  besides  the 
ordinary  quadratus  lumborum  (with  its  three  usual  component 
parts),  have  attached  to  them  anterior  intertransversalesy  most 
of  whose  fibres  skip  two  vertebras.  The^^^oo^  parvus  is  e^ual 
to  the  psoas  magnus  and  0*37  times  the  size  of  the  combmed 
psoas  magnus  and  iliacus^  whose  elements  are  imperfectly  sepa- 
rable; the  latter  part  of  inis  mass  is  bipartite,  the  portion  most 
closely  united  to  the  psoas  magnus  being  separate  from  a  piart 
of  the  muscle  arising  from  the  anterior  superior  iUac  spine. 
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The  sar tortus  is  wide,  and  inserted  into  the  inner  side  of  the 
patella,  as  well  as  into  the  knee-capsule  and  tibia.  The  pectt- 
neus  is  double  at  its  insertion,  but  has  a  single  origin.  The 
adductor  longus  is  inserted  posterior  and  superior  to  the  pecti* 
neus,  and  is  very  small,  but  attached  to  the  marsupial  bone,  as 
Prof.  Owen  observes.  The  rest  of  the  adductor  mass  exhibits 
a  faint  division  into  the  three  usual  elements,  the  condyloid 
and  the  anterior  and  posterior  strata  of  magntis.  QtiaaratM 
femorts  has  a  narrow  ischiatic  and  a  very  wide  femoral  attach- 
ment occupying  the  upper  sixth  of  the  femur ;  it  is,  however, 
with  great  difficulty  separated  from  the  adductor  magnum 

The  gluteus  maximus  is  bilaminar,  the  sacral  part  over- 
lapping the  coccygeal:  its  insertion  is  into  the  whole  length 
of  the  linea  aspera.  The  gluteus  medius  is  bilaminar,  and  the 
pyrijbrmis  is  perfectly  separate,  arising  from  the  front  surface 
01  three  vertebrae ;  over  tiiis  muscle  passes  the  sciatic  nerve- 
Gluteus  minimus  arises  from  the  acetabular  margin  and  from 
the  surface  behind  it,  as  well  as  from  the  anterior  margin  of  the 
ilium.     I  could  separate  no  tensor  vaginoe  femorts. 

Rectus  femorts  had  but  a  single  head ;  and  the  other  ele- 
ments in  the  extensor  mass  formed  but  one  continuous  belly, 
in  which  the  vastus  extemus  portion  is  by  far  the  largest 
factor.  The  hamstrings  are  the  usual  three ;  and  none  of  them 
exhibits  a  trace  of  a  tendinous  inscription.  Biceps  has  a  narrow 
tendon  of  origin  1"*25  in  length  from  the  sacrum,  which  is  tied 
down  to  and  parallel  with  the  great  sciatic  ligament ;  the  in- 
sertion is  wide  and  fleshy.  The  proportionate  development  of 
these  muscles  is  as  follows: — rec<w«=l,  biceps=^lj  semi-- 
membranosus^^l'ASy  semitendinosits =0'80j  rest  of  the  quadri* 
ceps  extensor=ii'58.  Thus  the  flexors  :  extensors  ::  1*87  oa* 
:  2'11  oz,  (I  have  included  the  gracilis  with  the  flexors ;  it 
has  a  pubic  origin  and  a  slender  insertion,  and  equals  the  semi- 
tendinosus  in  weight.) 

The  popliteus  muscle  arises  from  the  fibula  alone,  and  is  in- 
serted mto  the  tibia  close  to  the  tibialis  posticus. 

The  outer  head  of  the  gastrocnemius  has  a  sesamoid  bone  in 
its  tendon  of  origin ;  the  inner  head,  which  is  only  half  its  size, 
has  no  such  bone.  Plantaris  arises  from  the  sesamoid  bone, 
inseparable  from  the  outer  head,  and  does  not  become  distm- 
guisnable  until  about  the  lower  third  of  the  leg :  its  tendon  is 
inserted  into  the  fascia  of  the  foot  on  the  inner  side  of  the  heel. 
We  could  not  separate  any  solceus  from  the  gastrocnemius 
extemus. 

The  common  flexor  of  the  toes  had  an  origin  mainly  fibular, 
and  sent  off  five  tendons,  those  of  the  second  and  third  toes 
being  closely  joined  for  the  longest  portion  of  their  extent. 
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TtbiaUspostieus  is  double:— a  larger  muscle,  placed  rather  more, 
saperficially,  and  inserted  anteriorly  into  tlie  sesamoid  at  the 
ba^  of  the  hallux ;  a  smaller,  deeper  muscle,  inserted  into  the 
entocuneiform  and  second  and  third  metatarsals. 

The  prorated  flexor  of  the  toes  was  a  very  remarkable- 
miiscle ;  it  lay,  not  in  the  foot  as  usual,  but  on  the  back  of  the. 
leg,  arising  from  the  surface  of  the  flexor  profundus  for  the 
lower  half  of  the  leg,  exactly  like  its  homotype  the^/feror  sub^ 
limia  in  the  forearm  ;  its  fleshy  portion  does  not  extend  below 
the  ankle ;  but  its  tendons  pass  to  the  second,  third,  fourth, 
and  fifth  toes.  There  is  no  flexor  accessortua  in  the  foot ;  but 
a  muscle,  evidently  similar  to  this  in  nature,  passes  from  the 
calcaneum  to  the  sesamoid  at  the  base  of  the  hallux. 
•  There  is  a  long  peroncsua  which  arises  from  the  upper  half  of 
&e  fibula  and  from  the  sesamoid  bone  of  the  ffostrocnemius  exter^ 
nt»;  this  is  inserted  as  usual.  Peronoeusbrevis  is  also  normal,  and 
quite  separate  from  the  peronceus  quintty  below  which  it  arises. 
There  is  also  SLperonceus  quarti  metatarsi  in  front  of  the  quintty 
perfectly  separate  from  it  and  placed  behind  the  malleolus. 

Tibialis  anticus  and  extensor  halluds  are  normal.  The  ex- 
tensor  digitorum  sends  off  four  tendons;  but  those  for  the 
second  and  third  digits  are  connected  imtil  very  close  to  their 
insertion. 

On  the  back  of  the  leg  there  is  a  large  pronator  quadratus 
lite  that  in  the  leg  of  other  Marsupials  ana  the  crocodile;  this 
occupied  more  than  half  the  length. 

The  foot-muscles  are  the  following : — For  the  hallux  there 
is  an  abductor y  a  bicipital  ^/Kexor  brevisy  an  opponens  (from  the 
inner  cuneiform  to  the  metatarsal),  and  an  adductor  (from  the 
second  metatarsal  to  the  hallux) ;  there  is  also  an  '^  interoeseus 
primus  volarisy^  like  Henle's  interosseous  in  the  manus.  For 
the  little  finger  there  is  an  abductor  proper  and  a  separate  ah- 
ductor  ossis  metatarsi  minimi  digiti  (Flower).  There  is  no 
hmhricalis  for  the  second  digit ;  that  for  the  third  comes  from 
the  tendon  for  the  third  digit  alone ;  that  for  the  fourth  comes 
from  the  third  and  fourth  tendons ;  and  that  for  the  fifth  comes 
from  the  fourth  tendon. 

The  interossei  are  arranged  as  follows  : — The  dorsal  are : 
{l\abducior  indicisy  bicipital;  (2)  abductor  mediiy  bicipital; 

(3)  abductor  quartiy  also  two-headed ;  (4)  abductor  quartty  with 
only  one  head  from  the  fourth  metatarsal.  The  palmar  are : 
(1)  adductor  hallucisy  as  before  mentioned;  (2)  adductor 
indids ;  (3)  adductor  (?)  medity  from  the  second  metatarsal  to 
the  fibular  side  of  the  third,  whose  metatarsal  it  crosses ; 

(4)  adductor  minimi  digiti.  There  is  also  a  veiy  small  oppo^ 
nens  minimi  digiti  inserted  into  &e  metatarsal  of  the  fifth  toe. 
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Prof.  Owen  has  said  that  among  the  Marsupiak  ^^  the  Koala 
has  the  best  claim  to  typical  preeminence  (Todd's  Cjdop. 
vol.  iii.  p.  329) ;  and  certainly  from  the  foregoing  account  it 
will  be  seen  that  this  animal  presents,  in  its  muscular  system, 
a  greater  number  of  structural  divergences  fiom  the  general 
placental  type  than,  perhaps,  any  other  Didelphian. 


XX. — On  a  new  Genus  of  Hexaradiate  and  other  Sponges 
discovered  in  the  Philippine  Islands  hy  Dr.  A.  B.  Meyer. 
By  Dr.  J.  E.  Gray,  F.R.S.  &c. 

Dr.  Adolf  Bernhard  Meyer  has  brought  with  him  some 
beautiful  species  of  hexaradiate  sponges,  which  he  obtained 
at  Talisay  on  Cebu,  in  March  1872,  and  they  are  now  in  the 
collection  of  the  British  Museum. 

The  two  principal  sponges  discovered  by  Dr.  Meyer  would 
form  two  veiy  distinct  families  according  to  the  classification 

;ublished  in  the  Ann.  &  Mag.  Nat.  Hist.  1872,  June,  p.  442. 
liey  both  belong  to  the  order  Coralliospongia.  Before  I  pro- 
ceed to  define  them  I  may  remark  that  the  order  may  be 
divided  into  three  groups : — 

I.  The  normal  Coralliosponges  have  elongate  subulate  rays 
to  the  hexaradiate  spicules,  which  are  generally  smooth .  but 
one  or  more  of  them  may  be  covered  with  spines  or  lobes 
directed  towards  the  tip.  This  group  contains  the  first  ten 
families  in  the  paper  above  referred  to.  The  genus  Cratero- 
morpha  here  described  appears  to  belong  to  it. 

II.  This  group,  which  may  be  considered  the  abnormal 
form  of  the  order,  has  the  hexaradiate  spines  with  short  uni- 
form rays  of  eaual  length,  each  ending  in  a  number  of  re- 
flexed  lobes,  ana  forming  in  their  completely  developed  state 
a  cube. 

It  will  contain  two  families,  and  may  be  thus  divided : — 

A.  Sponge  sessile^  aUoched. 
Fam.  1.  Carteriadft. 

B.  Sponge  free^  Mocked  to  the  bottom  of  the  sea  by  tufts  of 

elongate  anchoring  fbres. 

Fam.  2.  HqrerinidflB. 

Sponge  elongate,  tubular^  covered  with  a  oobweb-like  tletted 
coat,  with  a  circle  of  tufts  of  anchoring  fibres  at  the  base,  which 
extend  more  than  halfway  through  the  length  of  the  body,  and 
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tten,  by  repetition  of  a  shorter  kind,  are  continued  on  to  the 
aoex,  where  thejr  also  form  a  circle  of  tofts  round  the  margin 
Oi  the  apical  aperture, 

(jenufl  1.  Meyerina. 

ni.  This  group,  which  is  equally  abnormal,  has  the  hexa- 
radiate  spicules  with  very  short  cubic  rajs.  The  genus  Axoa 
alone  belongs  to  this  group. 

I  hare  described  this  sponge  under  the  name  of  '^  MeyereUa 
datifonnta"  Ann.  &  Mag.  JNat.  Hist,  for  July  1872^  p.  76  j 
but  as  I  am  told  that  the  generic  name  of  '^Meyerella^^  has  been 
yjiaei  for  a  genus  of  small  Lepidoptera,  I  propose  to  alter  this 
flame  to  meyerina  davifrrmts. 

Dr.  Meyer  brought  a  second  specimen  of  this  beautiful 

rnge.  The  club  is  rather  smaller  compared  with  the  size 
the  stem,  which  is  considerably  thicker  than  in  the  other 
specimen.  The  elongate  transparent  spicules  by  which  the 
sponge  is  anchored  to  the  bottom  are  placed  in  yery  numerous 
cylindrical  fascicles  rather  close  together  in  a  circle  on  the 
edge  of  the  truncated  citcular  base  of  the  stem  of  the  sponge. 
These  cylindrical  rope-like  fascicles  may  be  seen  to  extend 
in  the  way  above  mentioned  throughout  the  whole  length  of 
the  body,  terminating  in  small  tufts  of  naked  spicules  round 
the  apex  of  the  club :  while  the  whole  surface  appears  covered 
with  hexaradiate  spicules,  like  those  of  Holtenxa — ^that  is  to 
say,  with  the  external  end  of  the  axis  abortive. 

Hr.  Carter  has  kindly  examined  this  sponge  microscopically^ 
and  in  a  note  observes : — ^^  It  is  a  true  Carteria^  so  nearly 
allied  in  the  form  of  the  spicules  that  but  for  its  general  form  it 
might  be  a  second  species  of  the  genus.  The  net-like  struc- 
ture over  this  sponge  is  just  that  of  Carterta  in  spicular  com- 
position, as  already  mentioned." 

The  discovery  of  a  second  species  of  the  genus,  or  rather 
family  Carteriadce^  decidedly  shows  that  the  sponge  that  is 
found  parasitic  on  the  Hyahnema  cannot  be  a  part  of  that 
genus,  as  Dr.  Bowerbank,  Dr.  Wyyille  Thomson,  and  others 
nave  supposed ;  for  no  one  can  believe  for  a  minute  that  the 
free  clavuorm  Philippine  Carterta  is  any  part  of  a  Hyahnema^ 
which  it  ought  to  be  if  the  attached  Japanese  Carterta  is  only 
a  state  of  that  genus,  or  that  one  species  of  the  genus  is  only 
a  state  of  another  most  distinct  ^enus,  and  the  other  species  a 
distinct  genus  by  itself :  for  surely  Jfcymwa  claviformia  is  not 
a  state  of  fi^ya/^ncTna !  Indeed  Mr.  Carter  observes  that  ^^Meyi^ 
rina  is  more  nearly  allied  to  Hbltenia  than  Carterta ;  but  they 
are  both  allied  in  their  spicules  and  differ  chiefly  in  their 
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general  structure  and  form.''   I  am  glad  to  state  that  Mr«  Carter 
Has  undertaken  to  examine  this  sponge  more  in  detaiL 

The  other  sponge  is  of  the  shape  and  size  of  a  large  goblet 
with  a  cylindrical  stem  nearly  as  long  as  the  cup^  wnich  I 
propose  to  describe  as 

Cratebohorpha. 

Sponge  attached  to  marine  bodies^  goblet-shaped. 

Body  hoUoWy  vasiform^  with  a  circular  mouth,  swollen  at 
the  bottom,  placed  at  the  top  of  the  stem,  and  of  very  different 
structure  m)m  it.  the  line  of  demarcation  being  distinctly 
marked.  Vase  ratner  dilated  and  thick  at  the  bottom,  very  thin 
towards  the  edge,  which  is  terminatod  by  a  yery  thin  mem- 
brane-like margin.  The  outer  surface  of  the  vase  pierced  with 
cylindrical  cavities,  and  the  whole  surface  covered  with  a  mi- 
nute network  formed  of  the  four  rays  of  hexaradiate  spines, 
which  are  so  placed  as  to  form  square  meshes.  The  internal 
cavity  large,  reaching  nearly  to  the  bottom  of  the  vase,  and 
furnished  at  the  base  with  very  large  irregularly  shaped  oscules, 
which  become  smaller,  more  regular,  and  oblong-lanceolate 
about  the  middle  of  the  walls,  and  circular  in  the  upper  part, 
gradually  diminishing  in  size  as  they  approach  the  margm  of 
the  cavity,  where  they  are  smallest. 

Stem  thick,  cylindrical,  with  numerous  parallel,  similar, 
longitudinal,  cylindrical  tubular  spaces  in  a  felt  of  spicules: 
covered  externally  with  a  layer  of  short  robust  ones  arranged 
longitudinally,  and  on  this,  again,  the  minute  network  with 
square  meshes,  like  that  on  the  club,  finally  ending  below  in 
a  multitude  of  spiculiferous  filaments  extending  some  way 
into  the  mass  of  sandy  mud  at  its  base. 

Crateromorpha  Meyert. 

Hob.  Philippine  Islands,  Talisay,  on  Cebu,  March  1872 
(Dr.  A.  B.  Meyer). 

This  sponge  is  like  a  large  goblet,  with  the  body  about  3i 
inches  long,  and  a  thick  stem  qi  nearly  the  same  length,  which 
is  attachea  to  a  mass  of  hard  mud.  The  stem  is  pale  reddish 
brown,  and  the  body  greenish  white;  in  its  dry  stete,  and 
most  probably  bleached. 

The  crucitorm  central  rays  of  the  hexaradiate  spicules  are 
short  and  placed  regularly  perpendicularly — that  is  to  say, 

Earallel  to  the  longitudinal  axis  of  the  boay — ^and  the  others 
orizontally,  or  transversely  with  regard  to  the  imaginary  axis 
of  the  sponge.  The  rays  of  each  spicule  are  free  from  those  of 
its  neignbour,  but  overlap  each  otner  to  their  full  extent,  and 
so  form  a  regular  network  of  square  meshes^  as  in  the  genus 
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Farreaj  where  the  spicules  are  tmited  by  their  rays  but  im- 
bedded in  glassy  fibre ;  hence,  as  Mr*  Carter  observes.  Dr. 
Bowerhank's  mistake  of  calling  it ''  fistulous  siliceous  fibre  " 
(B.  S.) ;  whereas  in  the  genus  HoUenia  and  allied  genera  the 
eniciform  rajs  of  the  hexaradiate  spicules  are  placed  obliquely 
with  regard  to  the  axis,  forming  a  network  of  rhombic  meshes* 
This  sponge  evidently  belongs  to  the  first  sroup  of  the 
Coralliospongia,  and  the  first  section  of  them,  as  defined  in  my 

Sper  ahove  referred  to  (p.  450),  and  will  form  a  family  distinct 
^m  those  there  defined,  which  may  be  thus  characterized : — 

Fam.  Crateromorphidie. 

Sponge  cup-shaped,  attached  by  an  elongated  pedicel,  formed 
of  numerous  short  spicules.  Body  of  sponge  covered  externally 
with  hexaradiate  spicules,  the  outer  ray  of  which  is  aborted, 
placed  in  longitudinal  and  transverse  lines,  making  a  square 
mesh ;  hollow,  with  large  oscules,  which  diminish  in  size  as 
they  reach  the  margin  of  the  cup.  Stem  formed  of  numerous 
cjlindiical  tubes,  situate^  in  a  spiculous  felt;  ending  in  a 
bunch  of  filaments  sunk  in  the  mua. 

RosseUa  philtppensis. 

Dr.  Meyer  also  brought  from  Gebu  a  sponge  the  size  of  a^ 
moderately  large  walnut  (that  is,  about  1^  inch  long),  regular, 
oblong,  smooth,  thick,  spongy,  truncated  at  the  top,  with 
large  circular  apertures,  and  with  a  large  deep  cavi^  occupy- 
ing nearly  the  whole  of  the  body  of  the  sponge.  The  hinder 
half  of  the  sponge  has  sundry  distant  cylindrical  tufts  of  clou- 
ded siliceous  fibres  spreading  out  from  the  sponge  and  then 
directed  backwards* 

This  is  very  like  the  Tetilla  polyura  of  Schmidt  (Atlantic 
Sponge-Fauna,  t.  vi,  f.  8),  the  type  of  my  genus  Lophurella ; 
bat  the  Philippine  sponge  is  oblong,  longer  than  broad,  smooth 
on  the  external  sunace,  and  truncated  above,  with  a  large 
month,  in  fact  like  a  round-based  tumbler. 

If  this  is  the  young  state  of  another  sponge  of  a  different 
fonn,  which  is  possible,  it  is  a  giant  of  its  kind.  The  TettUa 
polyura  of  Schmidt  is  only  ^  inch  long ;  and  the  yoimg  form 
of  Tethya  antarctica  described  by  Mr.  Carter  is  mucn  smaller,  in 
fact  microscopic ;  whereas  this  is  more  than  an  inch  long  and 
comparatively  broad,  and  resembles  the  goblet  of  Crateromorpha 
Meyeri,  It  is  not  the  young  of  that  sponge,  as  Mr.  Carter 
»bow8  that  the  spicules  are  markedly  different ;  and  we  have 
no  other  Philippine  sponge  of  which  it  could  be  the  young. 
Mr.  Carter  has  kindly  sent  me  the  following  account  of  his  ex- 
uunatioa  o£  the  sponge :— 
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■  ^^  This  is  a  Bossellaj  aa  jou  will  see  directly,  not  B.  mniat^ 
iieaj  simply  because  the  arms  of  the  surface  or  body  in  R,  on* 
iaretica  are  Bfiined:  in  the  Philippine  one  they  are  smooth. 

^'  Dr.  Wy  ville  Thomson  sent  me  a  woodcut  of  this  sponge, 
noticing  its  resemblance  to  Schmidt'^  TeHUa  potj/wra.  I 
wrote  back  and  said  it  was  allied  to  Rossella  aniarcHca  and  not 
a  Tethya  at  all,  for  all  its  spicules,  of  which  there  are  only  two 
kinds  apparent  in  the  figure,  are,  or  should  bey^/&ur-armed. 

^'  No  Tethj/a  has  more  than  three-armed  spicules ;  but  his 
artist  had  put  in  three-armed  at  the  end  of  the  tailed  ones. 
Now  I  sec  how  the  artist  has  overlooked  this  important  charac- 
ter, just  as  Schmidt  states,  at  the  end  of  his  preface  to  his 
Adriatic  sponges, '  an  artist  by  profession  fails  here.' 

'^  There  is  no  such  spicule,  ^ur-arme(;7 recurved,  in  any  other 
sponge.  Was  I  wrong  in  stating  this  as  the  peculiarity  of 
Rossella  ?    Have  we  not  now  found  out  a  Philippme  one  by  it  ? 

''  Has  not  Thomson's  artist^  because  he  dia  not  know  the 
value  of  this  fourth  arm  in  the  tailed  spicules,  omitted  to  put 
in  more  than  three,  although  he  has  put  in  four  in  Ae  body* 
spicules  ?  And  do  we  not  here  see'  the  disadvantage  under 
which  a  professed  artist  labours,  as  Schmidt  has  stated  ? 

^'  I  fina  the  Philippine  Rossella  has  been  put  into  a  bottle  with 
the  two  other  species  that  vou  sent  down  in  the  box,  or  at  least 
with  the  goblet-sponge  ana  the  EupledeUa* y  because  it  contains 
spicules  of  the  latter.  When  the  heads  of  spicules  with  recurved 
spines  get  into  other  sponges  they  break  off  and  remain  thera, 
because  being  barbed  like  an  arrow  they  easily  go  in,  but  never 
come  out  again ;  and  you  can  always  tell  that  they  do  not  be- 
long to  the  species,  because  they  have  their  heads  where  their 
tails  ought  to  DC.  No  spicule  has  a  head  like  this  tVi  the  qKmge : 
it  is  always  at  the  extremity  of  the  long  spicule,  of  course. 
Hence  it  was  that  I  found  so  many  of  the  four-armed  headed 
spicules  stuck  into  Teihya  antarcUcay  and  was  thus  able  to 
make  out  the  antarctic  deep-sea  genus  Rossella* 

^^  There  are  several  of  the  spicules  of  the  ^blet-shaped 
sponge  [Orateromorphali  in  the  surface  of  the  Philippine  Ros- 
seUaj  especially  the  minute  spicules,  somewhat  like  in  structure 
though  not  in  form  to  those  of  Euplectella,^^ 

Mr.  Carter,  in  a  subsequent  note,  states  that  the  mintUe 
spicules  in  Crateromorpka  and  RossMa  are  very  much  alike^ 
and  that  they  both  contain  crucial-headed  ones  which  are 
almost  undistmgnishable  from  each  other. 

He  also  adds  that  Dr.  W.  Thomson  has  sent  him  the  speci-i 
men  of  Rossella  above  alluded  to,  and  that  it  turns  out  to  be  a 

*  [It  was  contained  in  the  same  bottle  of  tphiti  aa  fii^fksMamrJ*  S.  Qi] 
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third  species  of  that  genua,  being  widely  different  from  the 
antarctic  and  Philippine  onea. 

EuplecteUa  aspergillum. 

Dr.  A.  B.  Meyer  has  brought  home,  and  placed  in  the  Bri« 
tifih  Museum,  two  specimens  of  this  sponge  m  spirits  from  the 
Philippines,  which  are  entirely  covered  with  a  thick  coat  of 
Barcode  like  the  bark  on  a  Cforgoniaj  but  softer,  so  that  the 
siliceous  fibres  are  entirely  hidden  from  view.  No  one  would 
inspect  that  this  sponge  had  such  a  beautiful  lace-like  struc« 
ture,  but  simply  a  netted  or  pierced  tube,  with  irregular,  cir- 
cular, thicker  hoop.  The  flesh  or  sarcode  is  of  a  dark  brown 
colour,  but  most  kkely  is  coloured  by  the  action  of  the  spirit 

EsperiadiB. — ^Alpng  with  these  sponges  were  sent  some  fragr 
ments  of  a  sponge,  according  to  Mr.  Carter's  examination, 
"nearly  alliea  to  IiaUchondna  tncriistansj  with  \]ixee  }dnda  of 
apicules: — 1,  large,  subulate,  smooth;  2,  bijiamatej  3,  equi- 
anchorate,  larger  than  the  bihamate." 

Mr.  Carter-s  microscopical  examination  of  Meyerina  clavi" 
formts  and  Craieromorpha  Meyeri  will  be  found  at  pp.  110-118 
of  this  Number  of  the  '  Annal^.* 


XXI. — On  Codiophyllum,  a  new  Oenus  of  Unicellular  Cfreen 
Alga  from  Port  JNckktl    By  Dr.  J.  E.  G»AV,  P.B.S.  &c. 

[Plate  EX.] 

AvoHG  a  large  collection  of  corals  and  porallines  from  Fort 
K&tal,  sent  by  Colonel  Bolton,  I  observed  some  specimens  at 
a  gre^  ^V^^gJ  ^g&  of  a  thick  cloth-like  texture,  more  or  less 
of  a  wedge-shape,  and  borne  on  fk  solid,  cylindrical  stem, 
which  is  branched  at  the  bottom,  and  may  be  a  distinct  Bho- 
dosperm  Alga  on  which  it  is  parasitic.  This  stem  pierces  and 
supports  the  broad,  expanded  frond,  and  is  branched  so  that 
the  branches  support  the  difierent  parts  of  the  expansion^ 
When  the  felt-li&e  cloth  is  carefully  examined,  it  is  found  to 
consist  of  a  yeiy  fine  network  of  fine  cylindrical  tubular  fibre, 
which  inosculates  in  every  direction,  leaving  a  minute  mesli^ 
When  looked  at  in  a  mass,  the  mesh  seems  to  be  arranged 
in  very  obscure  circles  concentric  to  the  outer  mardn,  indi- 
cating the  lines  of  growth,  the  mesh  of  the  outer  edge  being 
incomplete*  The  stem  is  tough  and  fleshy  when  soaked  in 
water,  but  becomes  cartilaginoua  when  dry ;  in  the  younger 
specimens  it  is  tortuous  and  slightly  brA)iphed>  each  branch 
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ending  in  a  triangular,  wed^e-shaped  frond,  with  the  stem 
extending  a  slight  distance  irom  its  base ;  the  stem  is  thick 
and  gradually  tapers  as  it  extends  in  length,  and  is  affixed  to 
a  ro^  by  a  rather  extended  base.  The  older  fronds  become 
more  or  less  semicircular,  with  one  or  two  slight  lobes  on  the 
circumference,  and  the  stem  becomes  divided  at  the  base  of  the 
frond  into  several  branches,  which  spread  out  in  a  palmated 
manner  and  thus  support  the  different  parts  of  the  frond^  which 
rarely  throws  out  a  rounded  lobe  of  a  similar  structure  from 
its  surface. 

The  stem  when  wet  is  flesh-coloured,  becoming  dark  brown 
or  blackish  when  dry ;  the  frond  is  green^  like  the  rest  of  the 
chlorosperm  Al^ce. 

This  plant  evidently  forms  a  new  family ;  and  I  do  not  know 
to  what  existing  group  of  the  green  Algae  to  refer  it  The 
filaments  of  which  the  felted  net  is  composed  are  cylindrical, 
all  of  the  same  size,  and  in  external  appearance  like  the  fibre 
of  CIcuiaphora  ^  but  they  appear  to  be  entirely  destitute  of 
articulations,  and  they  are  very  unlike  the  continuous  fibre  of 
the  OsciUcUoria  or  Ucdofhrix^  and  they  seem  to  have  most 
alliance  with  Brycpsts. 

This  plant,  when  roughly  dried  with  other  seaweeds  as  it 
comes  out  of  the  sea  (and  I  have  little  doubt  it  is  so  when  it  ifl 
growing),  has  a  matted  green  frond  which  is  thicker  and  moie 
opaque  in  the  older  and  more  developed  specimens,  when  it 
looks  like  a  piece  of  felted  cloth  just  showing  the  internal 
stems  through  some  parts  of  it ;  but  when  it  is  washed  in  fresh 
water  and  dried  between  blotting-paper  with  just  sufficient 
pressure  to  prevent  its  curling,  the  frond  loses  a  great  part  of 
Its  thickness,  becomes  nearly  transparent,  shows  the  details  of 
the  network  and  the  internal  part  of  the  stem  through  the 
substance,  very  unlike  the  living  state  of  the  plant. 

The  genus  may  be  thus  defined : — 

CODIOPHYLLUM. 

The  frond  expanded,  formed  of  uniform,  minute  network, 
matted  together  so  as  to  form  a  cloth,  and  consisting  of  uni- 
form cylindrical  tubular  fibres  supported  or  parasitic  on  a  car- 
tilaginous solid  stem,  which  pierces  the  base  of  the  frond  and 
is  affixed  to  the  rocks  by  an  expanded  base. 

Codiophyllam  natalense.     PL  IX. 

Stem  branched,  tapering,  ending  in  a  triangular  wedge* 
shaped  frond,  which  becomes  more  or  less  semicircular,  and 
sometimes  furnished  with  one  or  more  lobes  on  the  surface* 

Hob.  Coast  of  Natal. 
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EXPLANATION  OF  PLATE  DL 
Ftp,  1.  The  adult  fironcL 

Ftp.  2.  The  worn  stemB  of  an  adult  frond ;  part  of  the  network  still 
lemaining. 

5. 8.  A  joimg  specimen  with  root  dried  after  being  soaked  in  freshwater* 
, .  4.  Part  of  the  frond  magnified,  showing  the  imperfect  meshes  In  pro- 
cess of  formation  on  the  margin. 


XX  TL — Anatcer  to  Dr,  BawerbanU*s  "  Obaervattons  an  Mr. 
Carier*8  pomer  (Ssc^  in  the  last  Number  of  the  ^  AnnalaJ 
Bj  H.  J.  CfAJBTERy  F.R.S.  &c. 

In  replj  to  Dr.  Bowerbank's  criticiBms  on  mj  paper  ^^  On 
twonewSponses  from  the  Antarctic  Sea  &c./' in  tne^  Annals* 
of  last  June,  1  can  only  state  that  I  shall  be  quite  satisfied 
with  the  verdict  that  a  pemsal  of  our  respective  papers  may 
give.  I  employ  no  artist,  make  my  own  orawings,  write  my 
own  descriptions  to  the  best  of  my  ability,  and  with  nothing 
to  compensate  me  but  the  hope  that  I  am  commimicating  the 
troth,  and,  in  many  instances,  saving  future  students  from 
losing  time  in  labouring  to  imderstand  that  which  too  fre- 
quenUv  is  imaginary,  misconceived,  or  utterly  unintelligible. 

Truly  it  has  been  said,  that  ^^  of  all  extravagance,  waste  of 
time  is  the  greatest^"  and  what  is  this  but  a  grievous  waste 
entailed  upon  posterity  (if  his  works  ever  reach  it)  of  an  ig- 
nofaat  or  unscrupulous  author. 

In  criticising  Dr.  Bowerbank's  publications  I  am  not  criti- 
cising Dr.  Bowerbank  (personally  we  should  not  know  each 
other  in  the  street),  but  simply,  as  I  have  before  stated,  en« 
deavooring  to  save  time  for  those  who  may  come  after  us  in 
similar  inquiries. 

Controversial  disputes  afford  very  little  interest  to  any  but 
the  parties  immediately  concerned,  and  therefore  ought  not  to  be 
allowed  to  occupy  the  pages  of  a  valuable  scientific  journal. 

Dr.  Bowerbanx's  and  my  own  descriptions  are  now  before 
the  public;  and  a  practical  examination  of  them  concerns  the 
public  and  posterity  much  more  than  it  will  ever  concern  us. 

I  have  not  time  to  make  finished  drawings,  but  my  sketches, 
I  have  no  doubt,  will  serve,  at  least  diagrammatically,  with 
my  descriptions  to  convey  the  meaning  I  iiitend  to  an  intel- 
ligent naturalist. 

Besides,  however  '^  talented  and  accurate  a  microscopical 
artist"  may  be.  Dr.  Bowerbank  will  hardly  deny,  I  should 
think,  what  Dr.  Schmidt  states  on  this  subject  at  the  end  of 
the  preface  to  his  work  on  the  Adriatic  Sponges,  viz. : — "  Ein 
Maler  von  Profession  wtbrde  die  Charaktere  vieler  Species 
bmm  haben  ausdrticken  konnen,  &c." 
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May  16, 1872. — FnmciB  Galton,  M.A.,  Vice-Preeident,  in  the  Chair. 

"  Remarks  on  the  sense  of  Sight  in  Birds,  accompanied  by  a  de- 
scription of  the  Eye,  and  particularly  of  the  Ciliary  Moscle,  in  three 
species  of  the  order  Rapaces."  By  Robert  Jamks  Lee,  M.A., 
M.D. 

It  is  proposed  in  this  communication  to  describe  certain  peculiarities 
in  the  eye  of  the  bird  as  compared  with  the  eyes  of  other  Vertebrata, 
and,  further,  to  examine  to  what  extent  those  peculiarities  enable  lu 
to  explain  the  remarkable  powers  of  sight  with  which  all  species  of 
birds  are  more  or  less  highly  endowed. 

Those  who  study  the  habits  and  modes  of  existence  of  the  lower 
animals,  find  great  interest  in  applying  to  various  phenomena  con- 
nected with  them  the  results  of  anatomical  investigation,  and  in 
endeavouring  to  discover  such  causes,  or  means  adequate  to  produce 
such  effects,  as  to  render  the  supposition  of  the  existence  of  an 
indefinite  property  like  instinct  very  frequently  unnecessary. 
-  This  method  it  is  my  desire  to  apply  in  the  explanation  of  those 
high  and  distant  flights  which  are  performed  by  certain  species  of 
birds  in  search  of  food  or  in  their  migrations  to  different  locialities. 

For  us  it  is  difficult  to  form  a  clear  conception  of  the  power  of 
sight  possessed  by  birds  if  we  only  use  our  own  faculties  in  this 
respect  as  the  standard  of  comparison ;  by  which  I  mean  to  imply 
that  the  mind  must  be  prepared  for  the  consideration  of  the  pheno- 
mena referred  to  by  observing  in  detail  numerous  important  differ- 
ences in  the  structure  of  the  eye,  which  combine  to  facilitate  a 
conception  of  ideas  otherwise  beyond  the  reasonable  limits  to  which 
even  imagination  might  extend. 

This  field  of  inquiry  will  long  engage  the  attention  of  the  naturalist 
-and  anatomist ;  indeed  it  may  be  said  to  be  inexhaustible ;  and  I 
feel  considerable  hesitation  in  offering  a  contribution  insignificantly 
small  to  the  elucidation  of  a  subject  of  such  magnitude. 

We  may  acquire  some  idea  of  the  sight  of  the  bird  by  comparing 
the  dimensions  of  the  eye  with  those  of  the  brain  or  the  optic  lobes ; 
and  by  arranging  the  measurements  thus  obtained,  and  referring 
them  to  some  fixed  standard,  we  may  estimate  the  relative  and 
individual  powers  of  vision  enjoyed  by  different  species.  In  illustra- 
tion of  this  we  have  an  instance,  in  the  case  of  one  of  the  birds  which 
I  propose  to  describe  minutely  in  this  communication,  in  which  the 
eye  is  actually  considerably  larger  than  in  the  human  species ;  and 
we  have  a  still  more  striking  example,  considering  the  size  of  the  bird, 
in  the  Chmra  eoronata. 

Again,  if  we  regard  the  eye  as  an  optical  instrument,  we  may 
estimate  its  efficiency  by  examining  the  internal  structures  on  which 
the  formation  and  perception  of  the  image  depend, — such  as  the 
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size  and  coefficient  of  refraction  of  the  lens,  the  extent  and  character 
of  the  redna,  and  particularly  those  differences  of  minute  structure 
which  have  relation  to  susceptibility  to  light,  by  which  the  night- 
fljing  birds  are  distinguished  from  the  day-flyers.  Nor  does  the  in- 
qoiiy  into  the  effects  of  domestication  upon  the  sight  appear  less 
interesting. 

It  is  only  to  point  out  the  various  ways  in  which  we  may  deal  with 
this  subject  that  I  have  mentioned  these  different  lines  of  research, 
and  in  order  that  it  may  be  understood  that  I  have  not  overlooked 
their  importance.  It  is  to  one  particular  property  of  the  eye  that 
my  own  observations  have  been  chiefly  directed,  namely  the  power 
of  accommodation  for  distance;  and  I  shall  endeavour  to  show  that 
in  birds  great  range  of  vision  depends  upon  the  development  and 
character  of  the  ciliary  muscle,  to  which  all  are  agreed  that  the  power 
of  adjustment  is  to  be  attributed. 

It  is  chiefly,  then,  a  comparison  of  the  ciliary  muscle  in  different 
birds  to  whic£  I  invite  attention,  assuming  the  perfection  of  the  sight 
to  depend  on  this  power  of  accommodation,  and  that  again  on  the 
character  of  the  muscle.  Let  me  first  mention  the  general  opinion 
entertained  by  those  who  are  best  acquainted  with  the  habits  of 
that  dass  of  birds  which  astonish  us  by  the  rapidity  and  duration 
of  their  flights,  namely  the  pigeons,  in  regard  to  the  means  by  which 
they  accomplbh  them.  In  his  interesting  work  on  this  subject  Mr. 
Tegetmeier  gives  his  reasons  for  concluding  that  '*  homing,"  as  it  is 
termed  in  the  Antwerp  pigeon,  is  not  the  result  of  "  instinct,"  but 
of  "  observation."  These  pigeons  rcjijoiire  to  be  trained  stage  by 
iUige,  or  they  are  certain  to  be  lost.  The  best  of  them  refuse  to  fly 
in  a  fog  or  in  the  dark.  They  crave  in  new  localities  some  known 
landmark;  and  hence  their  gradually  increasing  gyrations,  until 
having  descried  some  familiar  object,  they  recollect  their  route  and 
fly  straight  ahead.  The  objection  that  no  pigeon  can  possibly  see 
for  two  hundred  miles  ahead  is  met  by  the  details  of  aeronautic  ex- 
perience. Mr.  Glaisher,  half  a  mile  aloft  in  air,  could  embrace  in 
his  '*  bird's-eye  view"  the  course  of  the  Thames  from  the  Nore  to 
Bichmond ;  and  Mr.  Wheelwright,  though  puzzled  to  account  for 
the  flying  pigeons  "  homing"  across  seas  (as  from  London  to  Ant- 
werp), which  can  offer  no  landmark,  is  disposed  to  attribute  their 
power  of  doing  so  to  their  habit  of  soaring  round,  circling,  and 
beating  about  until,  sooner  or  later,  they  can  descry  their  familiar 
gnide-posts. 

My  own  observations  entirely  support  Mr.  Tegetmeier's  conclu- 
sions. This  part  of  my  subject  is  one  of  genersl  interest ;  and  I 
trust  that  I  shall  be  pardoned  for  attempting  to  alleviate  the  tedious- 
ness  of  anatomical  detaib  by  this  digression. 

It  must  clearly  be  understood  that  perfection  of  sight  for  very  near 
objects  is  as  important  as  very  extensive  range,  and  that  the  chief 
function  of  the  ciliary  muscle  is  to  adjust  the  sight  for  the  former 
rather  than  for  the  latter.  When  the  eye  is  at  rest  (that  is  to  say, 
when  the  muscle  is  relaxed)  vision  of  very  distant  objects  is  permitted ; 
and  it  is  when  the  distance  is  diminished  to  a  very  few  mches,  and 

11* 
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in  imall  species  of  birds  to  considerably  less  than  an  inch,  that  the 
action  of  the  muscle  is  exerted. 

The  exact  ftinctions  performed  by  the  ciliary  muscle  in  all  those 
Tcrtebrata  in  which  it  exists  are  still  undecided ;  but  it  is  not  difficult 
to^  reconcOe  the  accounts  which  hare  been  giyen  by  different  antto- 
mists  of  its  structure,  if  we  are  aware  of  the  fact  that  the  muscle 
does  not  possess  the  same  characters  in  all  classes  of  animals— 
indeed,  that  it  is  not  precisely  the  same  in  those  that  are  tcit  nearlj 
allied ;  so  that  it  is  important,  particularly  in  the  case  of  birds,  as 
will  be  seen,  to  mention  the  species  under  consideration. 

It  may  be  stated  generally  that  in  birds  it  is  dereloped  in  a  re- 
markable degree ;  in  fish  it  is  entirely  wanting ;  in  the  mammalia  it 
Taries  directly  in  proportion  to  the  powers  of  sight  possessed  by  the 
species,  except  in  the  feline  class  and  in  those  animals  which  enjoy 
tne  power  of  nocturnal  yision,  and  in  which  the  ciliary  mnacle  is 
peculiarly  large  and  differently  deyeloped  from  the  same  structure  io 
other  mammids. 

The  three  specimens  which  are  to  be  described  belong  to  the  Eagle 
Owl,  the  Egyptian  Vulture,  and  the  Buzzard.  They  were  brought 
from  Egypt  by  a  gentleman  who  shot  the  birds  himself,  and  removed 
the  eyes  while  in  the  fresh  state,  preserying  them  in  spirit  of  wine 
till  he  sent  them  to  me. 

The  eye  of  the  Eagle  Owl  presents  in  the  most  striking  degree  the 
peculiar  characters  of  the  cuss  to  which  it  belongs.  The  first  of 
these  are  its  shape  and  size,  too  well  known  to  require  description, 
adapted  as  they  are  to  the  yenr  shallow  cayities  of  the  orbits. 

In  the  Egyptian  Vulture  the  pyramidal  shape  of  the  eye  is  less 
remarkable,  and  a  slight  approach  is  obsenrable  in  it  to  the  spherical 
globe.  In  the  Buzzard  this  is  still  more  marked,  and  the  eye  resembles 
as  much  the  eye  of  the  Pigeon  as  it  does  that  of  the  Eagle  Owl. 

in  examination  of  specimens  which  haye  been  preseryed  in  spirit, 
it  is  necessary  to  restore  the  pliancy  of  the  tissues  of  the  ciliary 
muscle  by  allowing  them  to  remain  m  water  for  some  days ;  and  I 
may  obserye  that  as  this  condition  must  be  obtained  in  order  to 
make  satisfactory  preparations,  the  method  of  using  solutions  of 
chromic  add  or  bichromate  of  potash  to  enable  the  anatomist  to 
make  sections  is  not  to  be  recommended,  if  the  object  be  to  ascertain 
the  dimensions  of  the  muscle  and  the  elasticity  of  the  ligament,  which 
will  be  presently  described.  It  need  hardly  be  stated  that  the  best 
mode  of  treating  the  eye  is  to  freeze  it  and  then  make  sections. 

The  strong  plates  of  bone  which  exist  in  the  sclerotic  of  birds 
preserye  die  shape  of  the  eye  sufficiently  well  to  allow  of  the  dimen- 
sions being  ascertained  after  it  has  been  preserved  in  spirit. 
In  the  Eagle  Owl  the  dimensions  are  as  follow : — 

in. 

Diameter  of  cornea 

Diameter  of  base  of  eye 1- 

Antero-posterior  leneth 1  _ 

Lateral  diameter  of  lens -fg 

Antero-posterior  diameter  of  lens ^ 
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Hie  shape  of  the  lens  does  not  appear  to  be  altered  by  the  action 
of  alcohol ;  but  the  size  is  dimmiBDed»  and  the  measurements  just 
itited  are  less  than  they  would  be  found  to  be  if  the  lens  had  been 
perfectly  fresh. 

The  eye  is  first  to  be  divided  into  halves  by  cutting  through 
the  sderoticy  choroid,  cornea,  and  iris.  We  may  r^rd  the  sclerotic 
ss  a  hollow  case  enclosing  a  sphere,  of  which  the  choroid  is  the 
proper  covering,  and  whidi  sphere  is  attached  to  its  case  by  tissues 
of  highly  elastic  and  muscular  properties,  by  which  a  certain  amount 
of  movement  is  capable  of  being  effected  in  the  parts  on  which  the 
formation  of  the  image  depends.  It  is  to  be  observed,  however,  that  the 
posterior  surface  of  the  choroid  is  kept  in  close  apposition  to  the 
mner  and  posterior  surface  of  the  sclerotic,  so  that  movement  of  the 
snterior  parts  is  not  communicated  to  that  part  on  which  the  optic 
nerve  is  expanded.  In  the  eye  of  the  Eagle  Owl  these  conditions 
are  obtained  in  the  following  manner. 

The  whole  of  the  posterior  surface  of  the  choroid  which  corresponds 
to  the  optic  disk  is  kept  in  close  apposition  to  the  sclerotic  by  the 
direct  attachment  of  the  circumference  of  the  part  immediately 
beneath  the  margin  of  the  retina ;  it  is  also  fixed  where  the  nerve 
panes  through  the  sclerotic,  while  delicate  fibres  from  the  choroid 
keep  it  in  its  position  at  other  points. 

The  anterior  part  of  the  choroid,  on  the  contrary,  is  not  in  contact 
with  the  sclerotic,  as  the  ciliary  muscle  and  the  structure  I  have  termed 
the  posterior  elastic  ligament  intervene. 

This  division  of  the  choroid  ib  not  artificial,  but  is  clearly  defined 
bj  a  difference  of  structure.  The  posterior  part  is  but  slightly 
vucolar,  is  not  elastic,  is  of  considerable  tenuity,  and  has  greater 
resemblance  in  its  general  characters  to  the  choroid  of  fish  than  to 
that  of  the  mammiuia. 

The  anterior  portion  is  covered  on  its  internal  surface  by  the  ciliary 
processes,  which  extend  to  the  angle  of  curvature  of  the  posterior 
part  of  the  eye.  The  tissue  of  this  part  of  the  choroid  is  of  peculiar 
character ;  it  is  dense,  strong,  and  inelastic,  and  appears  to  be  com- 
posed of  delicate  fibrous  tissue.  The  combination  of  these  characters 
enables  it  to  preserve  its  symmetrical  shape,  and  ensure  to  some 
degree  the  preservation  of  the  structures  within  it.  It  possesses  a 
ligidity  which  may  be  compared  to  that  of  ordinary  writing-paper, 
and  is  of  about  the  same  thickness.  The  anterior  part  of  the  choroid 
is  attached  to  the  sclerotic  by  another  structure — a  system  of  fine 
elastic  fibres  which  pass  from  the  corneal  margin  of  the  sclerotic  to 
the  line  of  union  between  the  iris  and  the  choroid,  and  for  which  I 
proposed  the  name  of  anterior  elastic  filaments.  Between  the  an- 
ferior  elastic  filaments  and  the  posterior  elastic  ligament  (a  distance 
in  the  eye  of  the  Eagle  Owl  of  nearly  five  eighths  of  an  inch)  is 
interposed  the  ciliary  muscle.  The  body  of  the  muscle  is  attached 
to  the  line  of  union  of  the  sclerotic  and  cornea,  so  that  it  may  be  said 
^  ariae  from  the  anterior  angle  of  curvature.  The  greater  part  of  the 
posterior  portion  of  the  muscle  is  of  delicate  tendinous  structure ;  its 
line  of  insertion  into  the  choroid  is  the  same  as,  but  on  the  opposite 
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ride  of,  the  line  of  insertion  of  the  posterior  elastic  ligament.  The 
breadth  of  the  latter  stmcture  is  about  one  eighth  of  an  inch,  while 
the  length  of  the  anterior  elastic  filaments  is  nearly  the  same.  Thiis» 
passing  from  before  backwards,  we  have  the  anterior  elastic  fiLaments^ 
the  body  of  the  ciliary  muscle,  its  long  delicate  tendinous  porti6ii, 
and  lastly  the  posterior  elastic  ligament.  To  exhibit  the  stmctores 
satisfactorily,  tne  best  plan  is  to  make  a  section  of  the  choroid  and 
sclerotic  of  one  sixteenth  of  an  inch  in  thickness,  and  after  fixing  the 
two  ends  of  the  section  on  a  layer  of  cork  with  needles,  to  dissect  the 
muscle  under  water  or  alcohol — a  very  simple  process  if  a  magnifyiug- 
elass  of  an  inch  focus  is  employed.  It  is  only  necessary  to  draw  the 
iris  gently  away  from  the  sclerotic  so  as  to  extend  the  anterior  elastic 
filaments,  fixing  it  with  a  needle,  and  then  to  do  the  same  with  the 
choroid,  taking  care  to  hold  that  membrane  at  a  point  posterior  to 
the  line  of  insertion  of  the  posterior  elastic  ligament. 

The  length  of  the  ciliary  muscle  is  about  three  eighths  of  an  inch. 
I  have  attempted  to  preserve  sections  made  in  this  way  in  Canada 
balsam,  but  have  found  that  rupture  of  the  ligament  usually  takes 
place,  I  presume  from  its  tenacity  beinff  destroyed  by  the  action  of 
the  fluid.  It  is  on  that  part  of  the  choroid  which  lies  between  its 
two  lines  of  attachment,  on  its  internal  surface,  that  the  ciliary  pro- 
cesses are  developed,  and  to  the  anterior  part  of  those  processes  that 
the  crystalline  lens  is  attached.  Contraction  of  the  ciliaiy  muscle,  it 
is  reasonable  to  suppose,  would  produce  a  change  in  the  porition  of 
the  lens,  and  would  take  place  when  the  object  to  which  the  sight 
was  directed  was  close  to  the  eye — ^that  is  to  say,  the  muscle  is 
employed  in  accommodation  for  short  ranee  of  vision.  The  position 
of  rest  is  restored  by  the  posterior  elastic  ligament,  which  acts  in 
direct  opposition  to  the  muscle. 

The  eye  of  the  Vulture  is  smaller  than  that  of  the  Owl,  is  not  so 
decidedly  pyramidal  in  shape,  and  may  be  placed  between  the  latter 
and  the  eye  of  the  Buzzard.  The  chief  difference,  however,  between 
them  is  in  the  greater  degree  of  concavity  which  the  posterior  portion 
of  the  sclerotic  assumes ;  so  that  in  the  Owl  the  retina  lies  on  a  flatter 
surface  than  in  the  Buzzard,  while  in  that  respect  the  Vulture  is  be- 
tween the  two. 

The  dimensions  of  the  eye  of  the  Vulture  are  as  follow  : — 

in. 

Diameter  of  cornea ^ 

Lateral  diameter  of  the  sclerotic  in  its  broadest  part 1-A 

Antero-posterior  diameter  of  eye    \^ 

Length  of  ciliary  muscle ^ 

Breadth  of  the  posterior  elastic  ligament    ^ 

Length  of  the  anterior  elastic  filaments  approximately  the  same. 

With  r^;ard  to  the  anterior  elastic  filaments  and  the  posterior 
elastic  ligament,  it  is  unnecessary  to  make  further  remark,  beyond 
that  they  resemble  those  structures  in  the  eye  of  the  Owl. 

In  the  Buzzard  the  dimensions  of  the  eye  and  its  structures  are  as 
follow : — 
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in. 

Diameter  of  cornea -fV 

Lateral  diameter  of  eye    1 

Antero-posterior  diameter  of  eye     f 

Length  of  ciliary  moscle -fg 

Length  of  posterior  elastic  ligament   1      i 

Length  of  anterior  elastic  filament     J    ^ 

In  order  to  ascertain  the  mechanical  effect  produced  by  the  ciliary 
mnacle,  the  simple  experiment  may  be  performed  of  applying  traction, 
by  means  of  a  pair  of  forceps,  on  the  choroid,  the  dissection  being 
arranged  and  fixed  as  I  have  described.  It  will  readily  be  seen  that 
the  elastic  ligament  acts  in  direct  opposition  to  the  muscle,  and  in 
the  hTing  eye  has  the  power  of  restoring  the  parts  to  the  condition 
of  rest. 

The  dliaiT  muscle  is  composed  of  striated  fibre  of  very  distinct 
character,  it  yaries,  as  is  seen  in  the  three  examples  described,  in 
length  and  amount  of  muscular  tissue.  The  tendon  in  the  Owl  is 
long  and  the  body  of  the  muscle  short ;  but  in  the  other  species,  as 
in  most  birds,  tne  muscular  fibres  extend  to  a  great  length,  if  not 
entirely  from  the  origin  to  the  insertion  of  the  muscle.  These  minute 
differences  should  be  pointed  out  in  detail  in  the  case  of  each  species 
of  bird. 

The  elastic  ligament  is  composed  of  very  delicate  elastic  tissue,  the 
microscopical  character  of  which  is  well  defined. 

On  the  peculiar  nature  of  the  anterior  elastic  filaments  I  beg  to 
postpone  any  decided  opinion. 

With  regard  to  the  nerves  which  supply  the  ciliary  muscle  and 
the  iris,  I  haye  no  particular  remarks  to  offer,  as  the  description 
which  I  gaye  some  years  ago  of  the  ganglia  and  plexuses  on  the 
ciliary  nerres  in  the  eye  of  the  Pheasant  will  apply  generally  to  all 
birds.  Whether  the  contraction  of  the  iris  and  the  accommodation 
of  the  sight  be  Toluntary  or  iuToluntary  actions  on  the  part  of  birds 
we  cannot  say  positiyely ;  I  am  inclined  to  belieye  that  the  latter  is 
the  case. 

For  the  sake  of  conyenience,  and  to  render  any  further  researches 
on  the  dimensions  of  the  different  parts  of  the  ^e  in  other  species 
of  birds  symmetrical  with  those  contained  in  this  communication,  I 
haye  ammged  the  principal  facts  in  a  tabular  form  (see  p.  148). 

From  this  Table  we  may  draw  the  following  conclusions: — 
that  in  the  Eagle  Owl  the  range  of  yision  is  small,  the  power  of 
accommodation  yery  rapid ;  in  the  Vulture  range  of  vision  is  great, 
the  power  of  accommodation  considerable,  but  slower  than  in  the 
Owl ;  ID  the  Buzzard  the  range  of  vision  is  greater  stUl,  and  the  power ' 
of  accommodation  capable  of  being  readily  and  extensively  exercised. 

These  conclusions,  I  think,  will  be  found  to  accord  with  the  obser- 
vations of  those  who  have  had  opportunities  of  making  themselves 
tcqnttnted  with  the  habits  of  the  birds  during  life. 

It  has  been  usual  for  those  who  have  devoted  much  attention  to 
the  physiology  of  vision  to  propose  some  original  and  independent 
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explanation  of  the  means  by  which  accommodation  for  dirtance  is 
effected,  if  their  researches  have  been  attended  with  the  obaerratioii 
of  any  previously  unknown  facts  connected  with  the  subject,  either 
expenmental-  or  anatomical.  It  appears  to  me  that  as  yet  we  have 
not  sufficient  data,  to  afford  a  perfectly  satisfactory  explanation  of 
that  remarkable  property  possessed  by  the  eye,  partly  on  acooont 
of  the  difficulty  of  ascertaining  the  exact  functions  of  different  struc- 
tures, and  particularly  by  reason  of  the  very  various  conditions  which 
the  same  structures  assume  in  Tarious  species  of  yertebrate  animals. 
The  line  of  investigation  which  is  pointed  out  in  this  commonicatioa 
it  is  by  no  means  certain  will  assist  in  the  solution  of  the  problem 
of  the  means  by  which  adjustment  for  distance  is  effected ;  but  I  am 
inclined  to  think  that  we  have  not  yet  exhausted  all  the  resources 
which  careful  anatomical  inquiry  places  at  our  command,  and  that 
when  a  sufficient  number  of  details  have  been  collected,  the  subject 
will  be  in  a  more  suitable  state  for  the  application  of  optical  laws  than 
it  is  at  present. 


Diameter  of  oomea 


Greatest  diameter  of  sclerotic  (trans- 
versely)   


Antoro-postorior  diameter  

Diameter  of  lens  (transrersely)  .... 

Antero-postoriorly   

Length  of  ciliary  muscle , 

Breadth  of  posterior  elastic  ligament 
Length  of  anterior  elastic  filamente  . 
Character  of  ciliary  musde 


Eagle  Owl. 


•875 

1-312 
1-376 

•506 

•5 

-375 

•125 

•125 

Body  short, 
tendon  long. 


Egyptian 
Yaltme. 


•506 

M82 

•932 

Not  recorded. 


•3 

•1 


Muscular 

fibres  form 

more  than 

three  fourths 

of  it 


•75 

•343 

•22 

•187 

•063 

•063 

Muscular 
fibres  ertend 
fromori^ 
to  insertion. 


Supplement,  containing  a  description  of  the  Eye  in  Rhea  Ameru 
eana,  Phanieoptenu  antiquorum,  and  Aptenodytee  HunUfoldtii : — 

In  the  American  Ostrich  the  eye  is  large,  and  the  structures  con- 
cerned in  the  adjustment  for  distance  are  well  developed.  In  the 
Ostrich  (Struihio  eamelus)  the  observation  was  first  made  by  Sir 
P.  Crampton  of  the  existence  of  the  ciliary  muscle ;  and  as  the  views 
of  physiologists  regarding  the  mechanical  functions  of  the  muscle  in 
the  accommodation  of  sight  were  various,  while  numerous  inquiries 
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were  made  very  soon  after  the  publication  of  this  new  anatomical  fact, 
I  am  gratified  in  having  the  opportunity  of  pointing  out  the  cause  of 
the  mscreplmciea  in  opinion  which  have  continued  to  the  present 
time. 

The  description  which  Crampton  has  given  is  correct  so  far  as  it 
goes,  but  it  was  limited  to  that  part  of  the  ciliary  muscle  which  forms 
the  thickest  portion  of  it — that  is  to  say,  the  dense  part  which  lies 
doeest  to  the  margin  of  the  cornea.  The  tendon  of  the  muscle  and 
its  insertion  into  the  choroid  were  not  observed  by  Crampton,  and 
the  structure  termed  the  posterior  elastic  ligament  was  overlooked. 
It  can  thus  be  explained  how  it  was  that  the  deflection  of  the  margin 
of  the  cornea  and  consequent  change  in  its  curvature  were  advanced 
as  the  means  by  which  accommodation  was  effected. 

The  eye  of  Rhea  amerieana  appears  to  be  very  similar  to  that  of 
Struthio  eamelus,  though  not  quite  so  large.  1  he  globe  is  of  irre- 
gular shape,  and  bulges  out  both  laterally  and  vertically ;  its  diameter 
m  the  former  direction  is  an  inch  and  two  thirds,  in  the  latter  an  inch 
and  a  half,  and  antero-posteriorly  an  inch  and  one  third 

The  sclerotic  is  not  particularly  thick,  and  contains  but  slightly 
developed  osseous  structure.  The  crystalline  lens  is  about  half  an 
inch  in  its  lateral  diameter,  and  one  third  of  an  inch  in  its  antero- 
posterior diameter.  The  ciliaiy  muscle  is  large  and  strong,  the  body 
thick,  and  the  fibres  diminishing  in  size  as  they  become  tendinous 
near  their  insertion ;  its  length  is  ^  inch. 

The  anterior  and  posterior  elastic  ligaments  are  each  about  ^ 
inch  in  length,  though  it  is  to  be  understood  that  their  elasticity  is  so 
great  that  they  might  be  stretched  to  a  considerably  greater  length. 

In  the  first  part  of  this  communication  I  expressed  some  doubt 
regarding  the  microscopical  character  of  the  anterior  elastic  liga- 
ments ;  indeed  the  term  ligament  was  not  applied  to  them,  as  they 
did  not  possess  the  same  distinct  character  as  the  posterior  elastic 
ligament. 

In  all  the  species  of  birds  which  have  come  under  my  observation, 
the  microscopical  character  of  the  last-mentioned  structure  was  the 
same.  In  the  Rhea  the  anterior  elastic  filaments  are  distinctly  com- 
posed of  the  same  kind  of  elastic  fibres ;  their  colour  is  a  light  grey ; 
they  coil  up  very  readily  when  torn  from  one  another  with  needles ; 
they  are  to  some  extent  covered  with  fine  granular  or  spongy  tissue, 
which  at  first  conceals  their  elastic  character ;  they  are  continuous 
and  of  equal  diameter  from  their  origin  to  their  insertion,  and  are 
united  more  closely  than  in  most  birds,  so  that  the  filamentous  cha- 
racter so  clearly  seen  in  the  Owls  is  not  observed. 

A  more  complete  investigation  into  the  anatomy  of  this  part  of 
the  subject  allows  of  the  conclusion  that  the  anterior  elastic  filaments 
are  composed  of  cellular  and  elastic  tissue  combined  in  different 
proportions,  and  that  the  differences  in  their  strength,  elasticity,  and 
lippearauce  depend  on  the  collection  of  the  filaments  into  fibres  of 
varying  sites,  or  their  approximation  so  as  to  form  a  continuous  sus- 
pensory band  between  the  iris  and  the  cornea. 

The  iris  in  this  bird  is  not  composed  entirely  of  muscular  fibres 
Ann.A  Mag.  N,  Hist.  Ser.  4.   FoZ.  x.  12 
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as  in  many  other  generi,  but  is  soft  and  spongy  in  its  general 
character,  and  more  like  the  iris  in  mammalia  than  in  birds* 

As  it  is  desirable  to  limit  myself  to  those  particular  stmctarei 
which  are  concerned  in  the  accommodation  of  the  eye  for  distance, 
deferring  for  the  present  certain  general  conclusions  which  fresh 
observations  are  required  to  confirm,  I  shall  leave  to  the  considen- 
tion  of  the  naturalist  the  subjoined  facts  arranged  in  a  tabulated  fonn, 
and  which  appear  to  me  to  be  applicable  to  the  explanaUon  of  the 
habits  of  the  birds  by  anatomical  peculiarities. 


; 


1 


( 


Rhea    amen- 
cana 


Pk(gnicopUruB 


Aptmotfytei 
HumMdtU' 


Cornea. 


in. 
Tertioal  |f 

lateral  ff 


lateral 
more. 


H 


Sclerotic. 


Lent. 


in.)  in. 

Tertioal    H  lateral       ^ 


Ciliaiy 
Miuole. 


ant-poet,  i^ 


lateral     m 
ant-post  1^ 
Tertieal  H  la^«nl       fiilateral       A 
vV|ant.-pott  if  ant-pott  jV 


in. 


fibres  long. 

graduaUydi- 
miniahing. 


Elaetio  liguneDt. 


Poilerior.  latetkr. 


lateral       ifUiteral      ^ 


snt-poet.  If  ant-poet  A|gradually  di- 
minishing. 


in. 
A 


in. 


laSGELLANEOUS. 

On  the  name  Tethya  and  iti  VarieUes  cfSpdling. 
By  Dr.  J.  E.  Orat,  F.B.S.  Ac 
Laxabgx  established  the  genus  Tethya  in  the  first  volume  of  the 
*  Annales  du  Museum '  and  in  the  '  Hist.  Nat.  des  Anim.  sans  Yert' 
ii.  p.  384  (1816).  As  usual  in  the  latter  work  he  uses  Ihe  French 
generic  name  2VtAie  and  prints  it  in  capitals,  and  the  Latin  generic 
name  Teihia  in  common  Boman  characters :  but  the  i  is  evidently  an 
oversight  or  misprint ;  for  to  each  of  the  six  species  he  gives  the  name 
of  TeAya,  and  it  is  so  in  the  second  edition.  This  name  so  written 
has  been  almost  universally  followed. 

Dr.  Johnston,  in  his  '  British  Sponges,'  p.  81,  writes  it  "  TeAeUf 
Lamarck,"  but  quotes  Teihia  or  Tediya,  Lam.,  les  Thethyee,  Cuv.,  and 
Tethium,  Blainy.,  and  observes  it  is  not  the  "  Tethea  of  Pliny,"  and 
that  Bohadsch  has  given  the  name  of  Tethvum  to  the  7V<Ai«of  Liiuueus. 

Dr.  Bowerbank,  in  his '  British  Sponges^  (i.  p.  181  and  ii.  p.  6),  adopts 
Dr.  Johnston's  name  of  Teihea^  but  quotes  it  as  Lamarck's,  probably 
from  Johnston.    In  the  next  page  he  quotes  Idne-Edwaids's  edition 
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of  I^marck,  and  giyes  Tiikie  as  the  French  and  Tethea  erroneoualy 
as  the  Latin  name,  and  quotes  Tethea  li/neurium  and  T.  cranium  as 
types,  names  not  found  in  Lamarck. 

Note  <m  the  Systematie  Name  of  the  Walrtt$.    By  Dr.  W.  Fstebs. 

Altiioogh  Steenstrup  and  Sundevall,  nearly  thirteen  years  ago, 
ahow^  that  Linn^,  in  the  first  edition  of  his  '  Systema  Natune ' 
(1735),  applied  the  generic  name  Odohctnus  to  the  walrus,  and  that 
at  the  same  time  the  name  Tricheehus  had  been  given  by  Artedi  and 
Limid  alike  to  the  manatee,  which  they  then  considered  to  belong 
to  the  class  of  fishes,  it  seems  that  these  facts  have  not  been  so  much 
appredated  as  they  ought  fo  be.  Linne  continued  to  apply  the 
name  Tricheehus  exdusively  to  the  **  hairy  "  fish,  which  he  after- 
wards united  with  ElephoB^  Bradypue^  Myrmeeophaga,  and  Mame 
in  his  order  Bruta.  lliis  may  be  seen  even  as  late  as  the  tenth 
edition  of  the  *  Systema  Natures'  (1758),  wherein  the  walrus  figures 
at  the  same  time  as  Phoca  roemarue  amongst  the  Ferse.  Only  in 
^e  twelfth  edition  of  his  'Systema  Natures'  (1766),  p.  49,  linn^ 
added  the  walrus,  as  a  second  species,  to  the  manatee  in  Artedi's 
genus  TrieheekM^  upon  the  presumption  that  it  had  ''  dentes  pri- 
mores  nnlloe  utri^que." 

It  seems  therefore  qidte  dear  that  it  \b  wrong  to  apply  the  generic 
name  Tricheehue  (belonging  to  the  manatee)  to  the  walrus. 

We  have  another,  quite  analogous  case  in  zoology  of  the  mis- 
application of  a  generic  name,  namely  that  of  Urmte  labiatus, 
whidi,  in  consequence  of  losing  its  front  teeth  easily,  was  trans- 
ferred from  the  Fene  to  the  Bruta  or  Edentata,  and  stands  as 
Bradypus  ursinus  in  the  systematic  arrangements  of  Pennant  and 
Shaw.  But  no  one,  I  think,  would  contend  th  at  we  ought  to  apply  the 
name  BradyptUy  previously  used  for  the  Sloths,  to  the  Ursue  Wnatus. 

The  Clustered  Sea-Polype  (Umbellula  gnenlandica).     By  Dr.  J.  £• 

Gray,  F.K.S.  &c. 

Two  specimens  of  this  very  rare  and  extraordinarily  large  Eadiate 
animal  from  Greenland  were  obtained  during  the  Swedish  expedition 
of  the  frigate  '  Eugenia '  to  the  Northern  Ocean.  Only  two  speci- 
mens had  previously  been  seen,  which  were  obtained  by  Captain 
Adzians  on  the  coast  of  Greenland,  and  described  by  M.  Ohristlob 
MyHus  in  1754,  and  by  Ellis  in  Phil.  Trans,  vol  xlviii.  p.  305. 
Tbeae  specimens  are  believed  to  be  no  longer  in  existence ;  so  that 
the  rediscovery  of  this  animal  is  most  important,  and  we  await  the 
description  of  it  in  the  zoology  of  the  voyage  with  impatience.  (See 
Gray,  Ann.  ft  Mag.  Nat  Hist  1860,  v.  p.  25,  and  Cat  Sea-Pens 
in  Brit  Mus.  p.  89.) 

Ziphiiis  Sowerbiensis. 

Mr.  William  Andrews  informs  me  that  they  have  received  a  fine 
perfect  skeleton  of  this  rare  whale  at  the  Dublin  Museum.  This  is 
the  third  specimen  taken  on  the  west  coast  of  Ireland  in  the  last  few 
yeats ;  they  were  all  males  and  have  two  large  well-developed  teeth 
Qdb  tke  qpedmen  figured  by  Sowerby. — ^Dr.  J.  E.  Gbat. 
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Marine  Sponges  in  the  BriHsh  Museum, 
By  Dr.  J.  E.  Gray,  F.R.8.  &c. 

Mr.  Carter  has  examined  with  the  microsoope,  figured,  and  described 
in  a  preliminaiy  manner,  the  species  of  sponges  in  the  British  Museum, 
and  has  determined  that  there  are  more  than  six  hundred  species  of 
that  group  in  the  collection,  which  he  is  now  describing  in  detail. 
Every  day  brings  forward  important  additions  to  this  immense  dass, 
showing  that  at  present  we  have  a  very  imperfect  knowledge  of  the 
sponges  in  existence  ;  and  as  yet  we  have  not  received  any  sponges 
from  the  Persian  Gulf,  the  beautiful  islands  of  the  Pacific,  or  from  the 
shores  of  the  northern  parts  of  that  ocean,  and  many  other  locahtieB. 

Habits  o/Terebratula  truncata.     By  Dr.  J.  E.  Geat,  F.B.S.  &c. 

Mr.  Atherstone  has  presented  to  the  British  Museum  a  series  cf 
specimens  of  Terthraiula  truncata  from  the  S.E.  coast  of  the  Gape 
of  Good  Hope,  showing  that  this  species,  unlike  the  Ttrehratula 
from  the  Australian  seas,  which  are  generally  found  on  stones  and 
rocks,  lives  in  groups,  composed  of  specimens  of  all  ages,  on  the 
stems  of  the  larger  Algee,  and  also  on  the  larger  species  of  Aseidia, 
The  shells  vary  greatly  in  the  radiating  grooves,  some  being  very 
distinctly  ribbed  and  others  smooth,  even  in  the  same  group. 

On  the  Beprodtiction  and  Mode  of  Life  of  the  PkyUopoda. 

By  Dr.  Fbikdbich  Braubb. 

The  author  observed  these  Crustacea  in  aquaria.  He  succeeded 
repeatedly  in  rearing  both  sexes  of  Apus  oanoriformis^  Linn.,  from 
the  ova,  and  in  witnessing  the  act  of  fertilization.  In  this,  the  male 
places  himself  upon  the  carapace  of  the  female,  and  then  strikes  re- 
peatedly and  quickly  with  the  part  of  his  body  which  is  free  from 
the  carapace  upon  the  ventral  surface  of  the  female,  during  which 
process  the  seminal  matter  is  evacuated.  The  male  of  Apus  can- 
criformis,  linn.,  and  that  of  Apus  numidicus,  Grube,  constantlj 
possess  one  footless  segment  more  than  their  females.  Thus  the  male 
of  Apus  cancriformis  presents  seven,  and  the  female  six  footless 
segments  at  the  extremity  of  the  body ;  whilst  the  male  of  Apus  nu" 
mvdieus  has  nine,  and  the  female  eight.  The  author  has  also  re- 
peated the  experiment  made  more  than  a  hundred  yean  ago  bj 
Schaffer,  and,  taking  a  female  in  the  NaupUus-«t»ge,  brought  it  up 
in  an  isolated  condition — by  which  means  he  obtained  ova  which 
were  certainly  unfecundated,  and  from  which  only  females  were  de- 
veloped, the  eggs  of  which  again  fiirnished  only  female  Phyllopoda 
as  a  third  generation.  In  opposition  to  this  he  obtained  chiefly 
males  from  the  ova  of  fecundated  females.  In  conclusion,  the 
author  refers  to  the  breeding  of  these  and  other  Phyllopoda  in 
aquaria  in  accordance  with  the  ipethod  invented  by  Prazak,  and 
describes  briefly  the  mode  of  life  of  Branehipus  stagnadis,  linn.,  and 
Esiheria  dahalacensis,  Biipp.  —  Anzeiger  der  Akad,  der  Wise,  in 
Wien,  May  31,  1872,  p.  100. 
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XXni. — Note  on  some  Fossil  Monkeys  found  in  Italy,  preceded 
hy  a  Review  o^  the  Fossil  Quadrumana  in  general.     By  C. 

J.  Forsyth  Major,  M.D.* 

We  shall  commence  this  review  of  the  foAsil  monkeys  hitherto 
described  with  the  monkeys  of  the  Eocene  strata. 

As  early  as  1839  Messrs.  Lyell  and  Owen  indicated  in  the 
London  Cflaj  of  Kjson  (in  Suffolk)  some  mandibular  teeth  of 
a  quadrumanons  animal  which  Prof.  Owen  at  first  named 
Macacus  eoccBnus'\  and  afterwards  Eopiihecus.  In  1862  the 
same  author  in  a  short  note}  declared  that  the  fossils  in  ques- 
tion ought  very  probably  to  be  referred  to  a  species  of  Iiyra- 
coiherium  (H.  cunicuius)y  a  pachyderm  of  which  only  the  teeth 
of  the  upper  jaw  were  previouflly  known.  In  a  collection  of 
fossils  fiom  tne  above-mentioned  locality,  Prof.  Owen  had  met 
with,  on  the  one  hand,  a  series  of  upper  molars  of  the  type 
of  Hyracoiheriunij  and  on  the  other  a  series  of  lower  molars 
analogous  to  those  previously  described  under  the  name  of 
Macacus  eoccenusy  and  likewise  resembling  the  mandibular 
teeth  of  PliolaphuSj  a  genus  allied  to  Hyracotherium  leporinum. 
From  this  circumstance  it  becomes  probable  that  the  upper 
and  lower  teeth  may  have  belongea  to  one  and  the  same 
species :  bat  as  to  the  conclusion  that  all  these  remains  origi- 
nated firom  a  pachyderm  of  the  genus  Hyracotherium^  mis 

*  Tundated  by  W.  S.  Dallas,  F.L.S.,  from  the  '  Atti  deUa  Societa 
Italiaoa  di  Sdenze  Naturali/  vol.  zv.  pp.  70-95. 

t  Annals  of  Nat  Hist.  aer.  1.  vol.  iv.  p.  189,  Nov.  1839. ; 

X  ''On  the  Hyracotherian  character  of  the  Lower  Molars  of  the  sup- 
POMd  Maeacm  fiom  the  Eocene  Sand  of  Kyeon,  Suffolk,"  Ann.  &  Mag. 
Nat.  Bst  aer.  8.  voL  xjp.  240, 1862. 

Ann.&  Mag.  N.  Mist.  Ser.4.   Voln.  13 
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does  not  seem  to  me,  at  present  at  least,  snfficientlj  well- 
founded.  The  mandibular  teeth  of  the  supposed  Hyraoothmum 
cunicvlus  certainly  present  more  analogy  with  the  Macaaues 
than  with  Pliohphus  vulpiceps  (and  this,  indeed,  is  admitted  by 
Prof.  Owen  himself) ;  and  as  regards  the  upper  teeth,  as  Prof. 
Owen  has  figured  and  described  them*,  they  appear  to  me  to 
present  as  many  affinities  with  certain  Quadrumana  as  with 
the  teeth  of  Hyracotherium  hporinum  to  which  Prof.  Owen 
compares  them. 

In  1862  M.  Rutimeyer  described  a  fragment  of  a  monkey 
derived  from  the  Jura  of  Soleure,  from  the  siderolitic  deposit 
(Bohnerz)  of  Egerkingen,  which,  jfrom  the  jzeneral  character 
of  the  remains  of  Mammalia  composing  its  fauna,  is  regarded 
as  contemporaneous  with  the  Calcaire  Grossier  of  Paris.  The 
fossil  in  question,  which  consists  of  a  fragment  of  the  right 
maxillary  furnished  with  the  three  true  molars,  is  ascribed 
by  M.  Etitimeyer  to  a  monkey  which  combined  the  form  of 
cranium  characteristic  of  the  Marmosets  with  the  dentition 
and  size  of  a  Mycetes.  at  the  same  time  by  its   dentition 

reminding  U8  of  t£eLemarid»t. 

Among  the  fossil  rodents  derived  from  the  same  locality, 

which  were  intrusted  to  me  some  time  since  by  the  interven- 
tion of  M.  Rtltimeyer,  there  was  a  left  last  inferior  molar, 
which  I  ascribe,  although  with  some  doubt,  to  GoBnopitkecus 
lemuraidesj  the  name  riven  by  M.  Rtttimeyer  to  the  monkey 
from  Egerkingen.  Tne  difference  between  this  tooth,  which 
I  shall  shortly  publish,  and  the  corresponding  molar  of  My- 
cetes  is  not  greater  than  that  between  tne  upper  molars  of  this 
same  genus  and  the  teeth  described  by  M.  IlUtimeyer.  The 
relative  size  likewise  corresponds. 

Miocene  Monkeys. — The  greater  part  of  the  fossil  monkeys 
known  up  to  the  present  day  belong  to  the  Miocene  deposits. 
Dr.  Falconer  and  Sir  Proby  Cautley  were  the  first}  who  found 
remains  of  monkeys  in  a  fossil  state;  their  communication 
upon  this  discovery,  which  was  made  in  the  probably  Miocene 
strata  of  the  Sewalik  HiUs  in  Northern  India,  bears  date 
November  24,  1836.  The  astragalus  in  question  agrees  per- 
fectly in  size  with  the  same  bone  in  Semnopithscus  enteutts ; 

•  A  HiBtonr  of  British  Fossil  Mammala  and  Birds,  1846,  p.  424,  figs. 
170, 171. 

t  L*  BiilimeYer,  '  Eocane  Saugethiere  aus  dem  Gelnet  des  schweiz. 
Juib/  p.  88  (Neue  Denkschriften  der  a%.  schweiz.  Gesellach.  fUr  die 
ges.  NaturwiBB.  Band  zix.  1862). 

X  See  for  what  relates  to  the  question  of  priority.  Fnlconer,  "Note  on 
a  Correction  of  published  Statements  respecting  Fossil  Qnadromana," 
Pal.  Memoirs,  &c.  1868,  vol.  i.  pp.  309-814. 
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the  differences  between  the  two  bones  in  details  of  form  were 
only  appreciable  by  means  of  compasses*. 

The  second  document  attesting  the  presence  of  monkeys  in 
the  Sewalik  Hills  is  a  right  upper  jaw  found  soon  afterwards 
bj  Baker  and  Durand  near  tne  Sutlej.  According  to  these 
authors  it  presents  analogies  with  the  genera  Macacus  and  Cy- 
nocephabtSj  but  still  more  with  Semnopithecus ;  but  it  indicates 
an  animal  of  the  size  of  the  orang  {Puhectss  satynui)^  far  larger 
than  the  8emncpiiheci1(. 

It  is  further  to  the  researches  of  Falconer  and  Cautlej  that 
we  owe  the  knowledge  of  three  other  Quadrumana  from  the 
same  strata — ^namely,  the  upper  jaw  of  a  species  allied  to.  but 
larger  than  Semnopithecus  entellus\j  two  fragments  oi  the 
lower  jaw  of  a  species  allied  to  Mcuuxcus  rhesits^y  and,  It^tly, 
the  extra-alveolar  portion  of  a  left  upper  canine,  indicating  a 
species  allied  to  the  orang  ||. 

On  the  16th  of  January,  1837,  Lartet  communicated  to  the 
Academy  of  Sciences  of  raris  the  discovery  made  by  him,  in 
December  1836,  in  the  Miocene  freshwater  deposit  at  Sansan, 
of  a  Quadrumane  which  he  at  first  united  with  the  living  genus 
Byl(»ateSy  but  which  he  subsequently  named  Pliopithecus 
^iiqims,  adoDting  the  opinion  abready  pronounced  by  Is. 
(jeofl&oy  and  M.  GervaisIT-  • 

An  alUed  species  was  found  about  ten  years  ago  in  the 
upper  freshwater  Molasse  at  £lgg  (in  the  canton  of  Zurich). 
It  18  a  very  fine  upper  jaw,  whilst  from  Sansan  we  know  only 
the  lower  jaw :  it  has  been  described  by  M.  Biedermann**  and 
by  M.  Heerft ;  and  the  latter  gives  an  excellent  figure  of  it. 

*  Gautley  and  Falconer,  ^  Notice  on  the  Remains  of  a  Fossil  Monkey 
from  the  Tertaazy  Strata  of  the  Sewalik  Hills  in  the  north  of  Hindustan^ 
(dated  November  24, 1836.  read  June  14. 1837),  Trans.  GeoL  Soc.  Lond. 
2Dd  ser.  yoL  y.  p.  460.  Keprinted  in  Falconer's  Pal»ont  Mem.  toL  i. 
p.  292,  figs.  6-9  (p.  294). 

t  Baker  and  Durand,  *'Sub-Himalajan  Fossil  Remains  of  the  Badoopoor 
Co&eetion,"  Joum.  Asiatic  Soc.  Noy.  1836,  yoI.  y.  p.  730.  Reprinted  in 
Falooner's  Paleont  Mem.  yoL  i.  p.  298,  pL  24.  figs.  1,  2. 

X  Falconer  and  Cautley, ''  On  additional  Fossil  Species  of  the  order 
Quadrumana  from  the  Sewalik  Hills,"  Joum.  Asiatic  Society,  May  1837, 
▼ol  TL  p.  354.  Reprinted  in  Falconer's  Palseont  Mem.  yoI.  L  pp.  300-307, 
pL24.Sg».3>4. 

{  iitti.  ii  24.  figs.  5-8. 

II  Ibid,  fig.  11  (p.  304).  Falconer  ^'  On  additional  Quadrumanous  Re- 
mains from  the  Tertiary  Deposits  of  the  Sewalik  Hills,''  Palaeont  Mem. 
vol  L  pp.  307-309. 

If  Lartet, '  Notice  sur  la  colline  de  Sansan  &c.,'  Auch,  1867 ;  Comptes 
Bendus,  1856,  tome  zliii.  pp.  219-223.  For  the  complete  literature  of 
this  species  see  GerYais,  Zooi,  et  Pal6ontol.  Fran^aises,  edit  2.  p.  8. 

^  retrefiicten  aus  der  Umgegend  Yon  Winterthur,  Heftii.  IneBraun- 
kohfen  Yon  Elgg  (Winterthur,  1863).  p.  14. 

tt  Die  Urwelt  der  Schweiz  (Zurich,  1865),  pp.  418,  419,  pi.  11.  ^g.  4. 
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M.  Biedermann  had  given  to  the  fossil  the  name  o{  PUopt- 
thecus  platyodon ;  M.  fiutimeyer,  on  the  other  hand  (Heer, 
/.  c.) ,  regards  the  jaw  from  Elgg  as  belonging  to  the  same 
species  as  those  of  Sansan,  which  he  names  Bylobaies  aniiquvs. 
However,  considering  how  slight  are  the  specific  and  even  the 
generic  oifferences  presented  by  the  dentition  of  the  Uving 
monkeys,  we  shall  be  disposed  rather  to  accept  for  the  fossils 
in  question  two  distinct  species  and  to  refer  tnem  to  a  distinct 
genus.  The  Pliopithecus  antiquus  of  Sansan  approaches  the 
anthropomorphous  apes  more  than  P.  platyodon^  on  account  of 
the  blunter  tubercles  of  its  molars,  which  indicate  a  more 
frugivorous  diet  Lartet  has  demonstrated  that  the  true  molars 
of  the  Sansan  jaw  even  present  more  resemblance,  apart  from 
size,  to  those  of  the  gonlla  than  to  those  of  Hylobatesj  espe- 
cially the  last  molar  (m^),  which  is  longer  than  the  penultimate 
one ;  and  this  is  not  the  case  in  the  Gibbons*.  P.  platyodon^ 
on  the  contrary,  diverges  from  the  anthropomorphous  apes  by 
the  form  of  its  molars,  which  are  furnished  with  less  rounded 
tubercles  and  with  more  trenchant  crests.  The  differences  pre- 
sented by  the  incisors  and  casnne&ot  Pltcpithecusplaiyodonwhen 
conipared  with  those  of  the  genus  Hylobates  have  been  indicated 
by  M.  Biedermann  and  by  M.  Btttimeyer  himself  (Heer,  Z.c). 

The  second  cfuadrumane  of  which  Lartet  presented  a  de- 
scription to  the  Academy,  in  1856  {L  c),  Drycptthecus  Fontanij 
also  belongs  to  the  anthropomorphous  group.  It  was  found  in 
a  bed  of  marly  clay  situated  at  tne  base  of  tne  plateau  on  which 
the  town  of  St.  Gaudens  (Haute^axonne)  is  built,  a  locality 
belonging  to  the  same  geological  horizon  as  Sansan*  The 
remains  consist  of  two  halves  of  a  lower  jaw  with  the  ascend- 
ing rami  truncated,  together  with  the  symphysary  re^on  of 
the  jaw  and  a  humerus,  the  whole  indicatmg  an  individual 
still  young  but  of  large  size.  The  last  molar  on  each  side 
was  not  yet  in  its  place ;  nevertheless  the  jaw  bears  the  teeth 
of  the  second  set :  this  is  what  occurs  in  the  human  species, 
whilst  among  the  monkeys  in  general,  according  to  Lartet, 
the  cutting  of  the  last  molar  always  precedes  the  shedding 
and  replacement  of  the  milk  teeth.  The  crowns  of  the  hinder 
molars  present  the  five  blunt  points  which  characterize  the 
lower  molars  of  the  higher  apes  and  those  of  man.  ^'To  sum 
up,  this  fossil,  with  characters  of  inferiority  in  certain  points  of 
view,  takes  its  place  in  the  group  of  anthropomorphous  apes, 
whicn  includes  the  Chimpanzee,  the  Orang,  the  Gorilla,  the 
Gibbons,  and  the  species  of  the  fossil  genus  Pltcpiihecus" 

*  See  the  excellent  figures  which  have  been  ffiyen  of  the  dentition  of 
Hylobates  syndaetyhu  by  Gervais  (Hist  Nat.  des  Mammif^ree^  1854,  p.  49) 
and  Qiebel  (Odontographie,  pi.  1.  fig.  8). 
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Prof.  Owen,  on  his  part,  is  of  opinion  that  the  mode  of  suc- 
cession of  the  teeth,  as  well  as  their  conformation  and  relative 
aize,  indicate  the  near  affinity  of  Dryopithecus  to  the  Pliopi' 
theci  and  recent  Gibbons,  and  that  this  is  the  only  conclusion 
we  can  justly  draw  ftom  the  examination  of  the  fossils*.  I 
hare  before  me  the  skull  of  a  Macacus  rhesus  that  I  myself 
prepared.  The  teeth  of  the  second  set  are  ,in  their  places, 
whilst  the  last  molar,  although  perfectly  developed,  had  not 
yet  pierced  the  gum,  nor  even  tne  bone  completely.  This 
mode  of  replacement,  therefore,  is  by  no  means  a  proof  of  supe- 
riority, the  Macaques  being  very  inferior  to  the  anthropomor* 
phous  apes. 

The  palaeontologists  of  WUrttemberg  also  cite  Dryopithecus 
Fantant  from  several  localities  in  the  Suabian  Alps  (Salmen- 
dingen,  Ebingen)t,  in  what  M.  Quenstedt  calls  the  second 
mammalian  fauna  of  the  siderolitic  strata ;  the  isolated  molars 
found  were  at  first  taken  for  human  teeth}. 

In  his  fine  monograph  of  the  Miocene  fauna  of  Steinheim 
in  Wiirttemberg,  which,  like  the  preceding  locality,  presents 
much  analogy  with  Sansan,  M.  Fraas  describes  tne  remains 
of  a  quadrumane  {L  c.  pp.  150-153.pl.  iv.  fig.  1).  He  figures 
the  four  posterior  teeth  of  the  left  mandible,  which  belong, 
according  to  him,  to  a  species  of  Colobus  (C.  grandcevits). 
The  C(Kobiy  as  is  well  known,  are  distinguished  from  the 
Semnopitheci  only  by  the  want  of  a  thumb  on  the  anterior 
limbs ;  A.  Wagner  was  even  unwilling  to  separate  them  from 
the  latter  genus  §.  M.  Gervais  also  says  of  the  Golobij  in 
comparing  them  with  the  ^SewnoptiAect,  that "  their  teeth  present 
the  same  characters  so  nearly  as  to  be  mistaken "||.  Icannoi 
but  confirm  these  statements  from  two  skulls  (of  (7.  guereza 
and  C  ursinus)  which  I  have  had  the  opportunity  of  com- 
paring. The  posterior  appendix  which  M.  Fraas  describes  a» 
characteristic  of  the  first  and  second  true  molars  of  the  Golobij 
occurs  likewise  in  the  unworn  teeth  of  several  Semnopitheciy 
and  still  better  developed  in  the  Macaques,  aswell  as  on  the 
anterior  side.  The  third  lower  molar  of  Colobus  is  described 
hy  M.  Fraas  as  frimished  with  a  terminal  bicuspid  talon,  which 
resembles  a  third  pair  of  ridges.  In  any  case  this  division  of 
the  terminal  talon  into  two  points  could  only  be  very  shallow* 

*  Proc  Zool.  Soc.  Lend,  part  xxvii.  1859,  p.  18. 

t  PTEfts,  <'  Die  Fauna  yon  Steinheim  mit  Kiicksicht  auf  die  miocanen 
Saugeihier-  und  Vogelieste  des  Steinheimer  Beckens,"  Wiirtt.  naturw. 
Jthnwhefte,  Jahrg.  zxvL  (1870),  pp.  145-306. 

\  Quenstedt,  *flandb.derPetrefacten]ainde/2te  Aufl.  (1865), p.  32,  fig.  1. 

S  Sclireber*8  Saugethiere,  Siipplomeutbaud,  5te  Abth.  (1855),  p.  35. 

I  llifit  Nat  dee  Mammifeies,  1854,  p.  64. 
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in  the  two  species  before  me^  of  which  the  teeth  are  not  much 
wom^  there  is  only  an  unpaired  terminal  talon. 

I  maj  remark  here  that  the  last  lower  molar  of  some  species 
of  Macaques,  such  as  Macacos  {Inuui)  ecaudcUuSy  is  chanc- 
terized  by  a  terminal  talon  subdivided  into  three  parts,  whilst 
in  others  there  are  only  two  divisions.  With  regard  to  the 
Semnopitheci  it,  is  onlv  in  young  individuals  that  we  see  a 
faint  indication  of  a  division  of  the  terminal  talon,  which  occurs 
somewhat  approximated  to  the  inner  side,  whilst  in  Colobus 
guereza  it  occupies  more  nearly  the  middle  of  the  posterior 
margin  ;  this  is  the  onlv  difference  which  I  have  been  able  to 
detect  in  the  dentition  of  the  two  genera.  Thus  it  would  appear 
that  it  is  only  with  some  reservation  that  the  determination 
given  by  M.  Fraas  must  be  accepted. 

It  is  in  the  deposit  of  Pikermi,  in  Attica,  that  the  most 
numerous  remains  of  Quadrumana  have  been  found,  but 
always  represented  by  a  single  species,  Mesopithecus  penteliciy 
A.  Wagn.,  which  possesses  the  cranium  and  dentition  of  the 
Semnopitheci  and  tne  limbs  of  Macacus^.  Of  this  M,  Gaudij 
sent  to  Paris  the  remains  of  twenty-five  individuals;  at 
Munich  there  are  also  numerous  remains  of  it,  and  the 
Museum  of  Milan  possesses  some  fine  crania. 

I  will  conclude  the  examination  of  the  Miocene  Monkeys 
by  referring  to  the  discovery  in  the  sands  of  Eppelsheim 
(ilhenish  Hesse)  of  a  fossil  ascribed  to  a  monkey  f*  Eppels- 
heim is  of  the  same  age  as  Pikermi ;  it  is  therefore  possible 
that  the  same  species  may  occur  in  both  localities ;  neverthe- 
less it  would  appear  that  the  remains  found  at  Eppelsheim 
are  not  sufficient  to  allow  of  exact  determination. 

Monkeys  from  Deposits  more  recent  than  the  Miocene. — ^The 
name  of  Macacits  pliocoBnus  was  given  by  Prof.  Owen  to  a 
fragment  of  a  maxillary  containing  the  penultimate  right  upper 
molar,  most  nearly  resembling  the  corresponding  tooth  of 
Mdcactis  sinicus.  The  deposit  in  which  tne  specimen  was 
found  is  a  bed  of  yellowish  sand  between  two  beds  of  brick- 
earth  situated  near  the  village  of  Gray's  Thurrock,  in  the 
county  of  Essex}.     M.  Beyrich  thinks  that  the  denomina- 

«  A.  Qaudxy, '  Animaux  fossiles  et  G^ologie  de  I'Attiq  ae/  1862,  p.  18. 
See  also  this  work  for  the  complete  literature  of  MesopithwuB. 

t  H.  von  Meyer,  <<  Die  fossilen  Reste  des  G«nus  TaptriM.''  Palffiontogra- 
phica^Bd.  xv.  (1867)  p.  164. 

}  Owen,  "  Note  but  la  d^couverte,  faite  en  Angleterre,  de  reetes  fbaailee 
d*un  quadrumane  du  genre  Macaoue,  dans  une  formation  d'eau  douce 
appartenantaunouveauplioc^e/'  ComptefiRendus,  tome  zzi.  Sept  1846, 
pp.  678-675.  The  specimen  is  figured  in  Owen's  '  British  Fossil  Mam- 
mals and  Birds,'  1846,  pi.  xlii.  figs.  1-3.  I  do  not  find  MacacuB  pUoctatw 
mentioned  in  the  enumeration  gi^en  by  Mr.  Boyd  Dawkins  (Quart  Jouhl 
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tion  given  by  Prof.  Owen  is  arbitrary,  the  tooth  in  question 
presenting  only  insignificant  differences  in  the  genera  Inunsy 
Gerc€pMscus J  and  8emn(nnthe(ms*.  Nevertheless,  as  this  tooth 
possesses  the  general  form  and  the  mode  of  wear  which 
characterize  Macacus  and  distinguish  it  from  Semnopithecus, 
I  do  not  think  that  there  is  any  reason  to  change  the  name 
adopted  byOwen  into  "  8emncpithe(nisplio<xenu8"{BeynchjLc, 
p.  M)y  and  the  less  as  the  occurrence  of  the  genus  Macacus  in 
the  fossil  state  is  now  placed  beyond  doubt 

There  is  only  a  single  point  which  leads  to  doubt  in  the 
figure  given  bjr  Prof.  Owen,  which  shows  the  inner  tubercles 
of  the  teeth  distinctly  separated,  in  a  manner  such  as  I  have 
not  met  with  in  any  of  the  living  species  of  Macacus.  Nor  is 
it  a  peculiarity  of  the  Semnopitheci ;  in  the  molars  of  both 
these  jgenera  the  inner  tubercles  are  united  by  well-marked 
dii^nal  crests. 

The  few  isolated  teeth  which  M.  Gervais  has  described 
under  the  name  of  Semnopithecus  monspessulanus  were  found 
by  him  at  Montpellier  in  tne  freshwater  marls  of  the  Pliocene 
staeef.  Accorain^  to  M.  Gervais  it  is  possible  that  Semno- 
^thecus  manspesstdanus  is  of  the  same  species  as  the  monkey 
from  the  marine  sands  which  M.  de  Christol  has  named 
Pithecus  maritimus\j  comparing  it  especially  to  the  genus 
Cerecpithecusy  but  without  giving  either  a  detailed  description 
or  figure  of  it. 

From  the  same  deposits,  according  to  M.  Gervais,  are 
derived  a  series  of  four  right  lower  molars,  two  canines,  and 
one  incisor,  named  bv  him  Macacus  prtscus^. 

Lastly,  the  Danish  naturalist  Lund  founa  in  the  Brazilian 
caves  five  species  of  platyrrhine  monkeys,  one  of  which, 
Protopithecus  brasiliensisy  found  nearly  at  the  same  time 
(July  1S36)  as  the  first  remains  of  Quaorumana  in  Asia,  sur- 

GeoL  Soc.  vol.  aodil  1867,  p.  101,  and  voL  xxv.  1869,  p.  199)  of  the  foesil 
Mammnlia  of  these  deposits  at  Gray's  Thurrock,  whicn  are  as  follows : — 
Feiis  tpekeuBy  F.  catus,  Hyana  speuea,  Ursua  ?,  U,  arctos,  Cams  lupus^  C, 
^peif  Lutra  mdgarxSy  Boa  primiffenius,  BisonprtscuSf  Megaceros  htbemtcus, 
C^rvm  eUq^kus,  Elephas  antiquus,  E,  priscus,  Goldf.,  JEqttus  foanliSy  OweD, 
Ji^inoeeros  hendUBckus,  Falc,  R.  megarhinusy  Christ.  (s=i2.  kptorhintu, 
(^UT.),  Su$  scrqfoj  Hippopotamus  major ^  Castor  Jiber,  Arvicola  amphibia. 
We  ehaU  recur  hereaner  to  the  question  of  the  age  of  the  brick-earths  of 
the  railey  of  the  Thames. 

^  "Ueber  Semnopithecus penielicus^"  AbhandL  Akad.  der  Wiss.  zu  Berlin 
Mu  d.  Jahre  1860,  d.  23  (1861). 

^  P.  Gervais,  '*  iNotesur  une  nouvelle  espto  de  Singe  foesile,"  Comptes 
Rendus,  tome  xxviiL  1849,  p.  699;  and  ZooL  et  Paleont.  fVan9ai8e6, 
2nd  ed.  1859,  p.  10. 

t  Bull.  Soc  G^l.  de  France,  2«  s^r.  tome  vi.  p.  173. 

i  ZooL  et  Paleont.  Franf.  p.  11. 
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passed  in  size  the  largest  of  the  American  monkeys  now 
living,  the  MyceteSj  with  which  it  had  some  relations.  Snb- 
sequentlj  the  same  naturalist  discovered  successively  remains 
belonging  to  two  species  of  Jacchus  {J.  grandisy  J.  aS.peni- 
cilkUo)j  and  to  the  genera  Callithrix  and  Gebus*, 

I  cannot  say  whether  the  two  species  of  monkeys  allied  to 
the  genera  Mycetes  and  CebiLS  that  P.  von  Claussen  has  also 
discovered  in  the  Brazilian  caves  belong  to  the  Protopithecus 
and  Cebus  described  by  Lund.  They  are  known  to  me  only 
by  the  short  note  of  the  former  naturalistf. 

Summarizing  the  indications  just  given  we  get  at  the  num- 
ber, nineteen  species,  of  fossil  monkeys  described  in  detaiL 
Of  the  two  suborders  of  Primates  |  the  LemuridsB  have  as  yet 
no  representatives  in  the  fossil  fauna.  Nevertheless  the  Eocoie 
genus  CcenopiAecus  is  to  a  certain  extent  intermediate  between 
the  Lemuridse  and  the  Simiadae,  combining  at  the  same  time 
certain  characters  of  two  families  of  SimiadsB  {Ardoptthednt 
and  PleUyrrhini),  The  first  family  of  the  Simiadse,  that  of 
the  Arctopithecini,  is  represented  by  the  two  species  of  Jacchus 
from  the  limestone  caves  of  Brazil.  To  the  second,  that  of 
the  Platyrrhini,  belong  the  other  monkeys  discovered  in  these 
same  caves,  to  the  number  of  three,  or  perhaps  of  five  spedes. 

All  the  other  fossil  remains  belong  to  the  family  of  the 
Old- World  monkeys,  the  Catarrhini — ^the  majority  to  the 
Cynomorpha^  represented  by  three  or  four  species  of  Semnopi" 
ihecusy  three  species  of  Mcxcumsj  and  the  Mescpithecus  of 
Pikermi  (which  is^  so  to  speak,  intermediate  between  the  other 
two  genera  mentioned)  §.  Lastly,  the  Anthropomorpha  aie 
represented  by  four  species,  thre«  of  which  belong  to  two 
extinct  genera  allied  to  HyhbaieSj  whilst  an  animal  veiy 
similar  to  the  Orang  is  indicated  by  a  single  canine. 

The  following  is  the  geographical  distribution  of  the  fossil 
Qnadrumana: — 

In  South  America,  from  five  to  seven  species,  belonging  to 
at  least  four  genera,  one  of  which  is  extmct :  Protopithecus^ 
JaxxhuSy  CebuSy  CaUiihrix. 

Li  India  (Sewalik  Hills),  four  or  five  species,  referable  to 
three  living  genera :  MacacuSy  SemncpithecuSj  Pithecus  saiyrus. 

In  Greece,  one  species  of  an  extinct  genus,  Mesopiiheais. 

*  Lund, ''  Blik  paa  BrasilienB  Dyreyerden  for  aidBte  Jordornvnltning/' 
in  EongL  Danske  Vidensk.  Selak.  Natury.  eg  Math.  AfhandL  8-12  Deel, 
Copenhagen,  1841-1846. 

T  Neues  Jahrbuch  fiir  Miner.  &c  Jahig.  1845,  p.  174 

X  See,  for  the  suhdiviBions  of  the  order  Primates,  Huxley,  'A  Manual 
of  the  Auatomy  of  Vertebrate  Animala,'  1871. 

§  I  have  passed  oyer  CoMms  grandavWj  Fraas,  the  determination  of 
which  appears  to  me  still  doubtful. 
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In  Germany,  two  or  three  species,  belonging  to  at  least 
two  genera:  JJrycpitheeua  Fontani  (genus  extinct),  Gololma? 
granacevua. 

In  France,  four  species,  belonging  to  four  different  genera, 
two  of  which  are  extinct :  Pliopiihecus  antiquuSy  Drycpithecus 
Fantaniy  Semnopitkecus  monspessulanusy  Macacua  prUcus, 

In  Switzerlsmd,  two  species,  belonging  to  two  extinct 
genera :  CcBnopUhecus  lemuroidesy  Pliopiihecus  platyodon. 

In  England,  one  species  of  a  living  genus :  Ma4XbcU8  plio^ 
ctJBnus. 

The  Eocene  deposits  have  hitherto  furnished  a  single  species 
of  which  the  determination  appears  to  be  certain,  the  mtocene 
nine  or  ten,  the  Pliocene  two,  and  the  Poatpliocene  a  single  one, 
leaving  out  of  consideration  the  fossils  buried  in  the  caverns 
of  Brazil,  which  probably  also  belong  to  the  Postpliocene. 

Foasil  Monkeys  discovered  in  ItcXy, — Until  quite  recently 
fossil  monkeys  were  unknown  in  the  different  fossiliferous  for^ 
mations  of  Italy.  The  specimen  which  I  lay  before  liie 
Sodely  belongs  to  the  palseontological  collection  of  the  Civic 
Museum  of  Milan  (Cat.  no.  849).  Derived  from  a  private 
collection,  this  fossil  was  sent  to  the  Marquis  C.  £rmes- 
Visoonti,  who  presented  it  to  the  Museum.  Prof.  Comalia, 
Director  of  the  Museum,  has  been  kind  enough  to  allow  me 
to  examine  it ;  and  I  take  advantage  of  this  opportunity  to 
express  my  thanks  to  him  for  this.  Unfortunately  the  exact 
derivation  of  this  interesting  specimen  is  unknown ;  the  ticket 
which  accompanied  it  was  inscribed  ^'  Val  d'Amo  inferiore." 
Inquiries  made  to  ascertain  its  origin  were  without  resxdt; 
nevertheless,  for  various  reasons,  it  is  more  probable  that  the 
fossil  is  derived  from  the  upper  Val  d'Amo.  We  shall  have 
to  recur  to  the  reasons  which  lead  me  to  accept  this  suppo- 
sition ;  I  shall  only  remark  here  that  fossils  of  terrestrial  Mam- 
malia are  rare  in  what  is  called  the  lower  Val  d'Amo. 

The  specimen  in  question,  which  is  imbedded  in  a  kind  of 
g^nish  and  veiy  son  marly  grit,  consists  of  a  fragment  of  a 
right  upper  jaw  containing  the  three  true  molars  in  position. 
Of  the  premolars  there  is  no  other  trace  than  three  alveoli, 
which,  judging  from  their  respective  situations,  belonged  to 
the  two  outer  roots  of  the  last  premolar  and  to  the  postero* 
external  root  of  the  first ;  in  the  middle  alveolus  there  is  a 
small  fraCTient  of  the  root.  The  enamel  of  these  molars  is  of 
a  greenish-grey  colour,  which  in  the  neighbourhood  of  the 
roots  acquires  a  darker  and  bluish  tint. 

I  will  not  take  up  the  time  of  the  Society  by  repeating  the 
detailed  description,  which  I  give  in  the  memoir  ol  which  the 
present  communication  is  only  a  summary.     I  shall  content 
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myself  with  saying  that  the  form  of  the  teeth  and  their  mode 
of  wearing  leave  no  doubt  that  thej  have  belonged  to  a 
monkey  of  the  genus  Macacusy  nearly  allied  to  the  M.  {Inwu) 
ecavdatus.  whien  now  inhabits  the  coast  of  Morocco  and  the 
Rock  of  Gibraltar. 

I  am  led  to  assume  for  the  M.  priscus  of  Montpellier  a  size 
rather  superior  to  the  fossil  before  us,  haying  measured  the 
three  true  molars  of  a  living  species  of  MacacuSj  in  which  the 
length  of  the  lower  teeth  corresponds  with  the  figure  given  by 
M.  Gervais  for  the  Montpellier  fossil.  Nevertheless  it  is  well 
known  that  differences  of  size  are  often  considerable  in  the 
different  individuals  of  the  same  species  of  Quadrumana,  and 
especially  as  regards  the  Macaques.  The  figure  given  of  the 
specimens  referred  to  M.  priacua  is  not  sufficiently  accurate  to 
allow  of  the  discussion  of  the  possible  di£ferences  of  the  two 
specimens ;  and,  taking  all  this  into  consideration,  I  prefer 
retaining,  at  least  for  the  present,  the  designation  M.priscus 
for  the  fossil  of  the  Val  d' Amo :  fresh  specimens  will  perhaps 
hereafter  give  rise  to  a  new  name,  which  I  cannot  justify  at 
thepresent  moment. 

Every  thing  leads  us  to  believe  that  we  shall  not  have  to 
wait  long  for  fresh  evidence.  During  my  visit  to  Florence 
M.  Cocchi  was  kind  enough  to  show  me  a  fine  mandible  of 
a  fossil  monkey,  which  he  ascribes  to  an  Inuua  {Macacua)y 
and  which  had  been  found  a  few  months  aco  near  Monte 
Varchi,  in  the  upper  Val  d'Amo.  M.  Cocchi  has  already 
spoken  briefly  upon  this  at  the  meeting  of  the  Italian  SocieQr 
of  Anthropology  at  Florence*. 

The  dental  series  of  this  fine  specimen  is  tolerably  complete ; 
there  are  wanting  only  the  riglit  canine  and  three  incisorB. 
The  enamel  of  the  teeth  presents  absolutely  the  same  shades 
of  colour  that  I  have  indicated  in  the  fossil  ftom  the  Museum 
of  Milan,  which  seems  to  show  that  the  two  specimens  are 
derived  from  the  same  deposit  From  a  hasty  examination  I 
do  not  think  that  these  two  specimens  can  be  separated  spe- 
cifically. However,  it  is  to  M.  Cocchi  that  it  belongs  to 
describe  the  mandible  of  the  Florence  Museum. 

What  is  the  relative  age  of  these  Macaoues  of  the  Val 
d'Amo  ?  The  locality  "  Val  d'Amo "  has  long  been  with 
palaeontologists  synonymous  with  Pliocene.  MM.  Gaudin  and 
Strozzi  first  commenced,  by  their  ^^  Contributions  k  la  floie 
fossile  Italienne"t,  to  disentangle  the  question  of  the  relative 

•  Meeting  of  the  20th  Februaiy  of  the  present  year.  See  the  'Naaone/ 
27th  February,  1872. 

t  Neue  Denkschriften  der  allgem*  schweizer.  GeseUach.  fiir  die  gea. 
Naturwiflsenich.  voL  xyii.  1860. 
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a^  of  these  strata.  Molars  found  by  the  Marquis  Strozzi 
bunself  near  San  Giovanni  are  referred  bj  him  to  Mastodon 
angustidensy  Cuv.,  and  M.  pyrenaicu8j  Lartet.  If  this  deter- 
mination is  correct  *y  these  two  species  incontestablj  indicate 
the  presence  of  Miocene  deposits  in  the  Val  d'Amo ;  and  the 
stady  of  the  flora,  which  we  here  pass  over,  led  to  the  same 
result.  Mast,  anaustidens  especially  is  eminently  characteristic 
of  the  middle  Miocene  of  France,  Switzerland,  Southern 
Gemiany^  and  Austria,  such  as  Sansan  in  the  Pyrenees, 
Kipfnadi  in  the  upper  freshwater  Molasse  of  Switzerland, 
6eorfi;ensCTiuiid  in  Bavaria,  Eibiswald  in  Styria,  &c.  It  is 
not,  therdore,  as  M.  Stohr  thinksf,  to  the  Eppelsheim  deposit 
that  the  blue  marls  in  which  these  two  species  have  been 
found  correspond;  at  Eppelsheim  only  the  if*  longirostrisy 
Kaup  (which  belongs  to  the  subgenus  Tetrahphoaon)  ^  has 
ever  beien  met  with. 

The  numerous  remains  of  Mammalia  buried  in  the  Val 
d'Amo,  in  the  beds  superior  to  those  just  mentioned,  are 
leferrea  to  the  Pliocene.  Among  those .  which  have  been 
well  determined  we  may  cite,  above  all,  three  species  of  jBAt- 
wceros, 

1.  Rhinoceros  etruscusy  Falc,  is  frequent  in  the  upper  Val 
d'Amo,  of  which,  according  to  Dr.  Falconer,  it  characterizes 
the  lower  beds}.  In  the  preglacial  forest-bed  of  Norfolk  it 
oocnrs,  together  with  eighteen  well-defined  mammals,  taking 
no  account  of  others,  the  determination  of  which  is  not  certain. 
I  will  cite  as  examples : — Rhinoceros  leptorhinuSy  Cuv.,  Bos 
pntniaeniuSy  Hippopotamus  major y  El&phas  antiquitSy  Elephas 
meriaionalisy  Ursus  arvemensisy  two  species  of  Cervus  now 
estinct,  and  Trogontherium  Cuvieriy  besides  six  still  living 
species  of  mammals,  namely  Mygale  moschatay  Talpa  eurcpoBa. 
Cervus  capreoluSy  Cervus  elaphusy  Arvicola  amphibiay  ana 
Castor  fiber^.  If  Rhinoceros  etruscus  is  really  the  same 
species  as  R,  Merckiiy  Jseg.,  as  Lartet  ||  and  Boyd  DawkinslI 

*  M.  Gcccfai  does  not  mention  these  foBsils  in  the  enumeration  which 
lie  giTes  of  the  foesils  of  the  Val  d'Amo  : — ''  L'uomo  fossile  nell'  Italia 
centnle/'  Memorie  della  Soc.  ItaL  di  Sci.  Nat.  tomo  li.  no.  7,  1867.  At 
p^  15  we  read  as  follows : — '*  If  Mast,  arvemeiuis  probably  did  not  share 
our  sdl  with  other  congeners^  this  was  not  the  case  with  the  elephant," 
kc 

t  'Intomo  ai  Depositi  di  Lignite  che  si  trovano  in  Val  d'Amo  superiore^ 
«d  intomo  alia  loro  ^izione  geologica,"  per  Emilio  Stohr  (Annuano  della 
Soc  dei  Naturalisti  in  Modena,  anno  v.  1870,  p.  08). 

}  Palsontoloffical  Memoirs,  toI.  ii.  p.  310. 

$  Boyd  Dawkins,  **C)n  the  DistriDution  of  the  British  Postglacial 
Mammals,*'  Quart.  Joum.  Geol.  Soc.  vol.  xxt.  1869,  p.  210. 

II  Ann.  des  Sci.  Nat.  Tii.  1867,  p.  27. 

i  Quart  Joum.  GeoL  Soc.  toL  xxvi.  1870,  p.  468. 
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have  snpposedy  it  is  met  with  in  Switzerland,  together  with 
Elephcu  anttquuSy  Bos  prxmigeniua.  Cervus  elaphtiSj  &c.,  in 
the  foliated  coals  of  Diimten,  which  were  jprec«Jed  and  buc- 
ceeded  by  a  glacial  epoch*.  In  Germany  Rhinoceros  Merdcii 
preceded  R.  tichorhxnusy  and,  according  to  H.  von  Meyer, 
occupies  the  lower  part  of  the  Diluvian,  whilst  R.  ttckorintu 
occurs  in  the  upper  part,  which,  however,  does  not  preclude 
that  in  some  places  the  two  species  may  have  coexistedf. 

2*  Rhinoceros  leptorhinus.  Cuv.,  the  principal  representative 
of  which  is  the  celebrated  Cortesi  skull  preserved  m  the  Mu- 
seum of  Milan,  does  not  appear  to  be  very  frequent  in  the 
Val  d'Amo.  Falconer  regarded  this  species  as  characteristic 
of  the  upper  Pliocene  formation  of  the  Val  d'Amof.  In 
England,  as  we  have  already  said,  it  was  first  met  with  in  the 
Norfolk  forest-bed.  The  lower  brick-earths  in  the  valley  of 
the  Thames,  according  to  Mr.  Boyd  Dawkins,  unite  the  pre- 
glacial  to  the  postglacial — ^that  is  to  say,  to  the  faunaof  the  caves 
and  fluviatile  depo8its§.  We  have  already  (p.  159.  note)given 
the  list  of  the  mammals  found  in  one  of  these  localities  (Gray's 
Thurrock) ;  to  this  must  be  added,  to  complete  the  fauna  of 
the  brick-earths  in  general,  the  following  Mammalia  met 
with  in  other  localities  in  the  valley  of  the  Thames: — 
CervtM  capreoltASj  Ovibos  moschatttSj  Ursus  ferox^  Ehphca 
jyrimigeniusj  Rhinoceros  tichorhinus\\.  In  these  earths,  there- 
fore, Uhinoceros  leptorhinus  occurs  associated  with  a  partially 
arctic  fauna.  Moreover  its  presence  has,  not  long  since,  been 
demonstrated  by  Mr.  Busk  m  the  Oreston  caveH. 

3.  Rhinoceros  hemitoBchtiSj  Falc,  which  has  generally  been 
regarded  as  characteristic  of  the  epochs  posterior  to  the 
two  species  already  cited,  but  anterior  to  -fi.  ttchorhinus**j  has 
been  met  with  in  England  in  certain  caves,  together  with 

•  Heer,  Urwelt  der  Schweiz,  p.  498. 

t  H.  von  Meyer,  ''Die  diluvialen  Jthmoceros-Artsa"  Palieontographicfty 
Bd.  xi.  1864,  p.  282. 

X  Falconer,  L  e,  p.  810.  ^  With  this  species  [J2.  leptorhinus^  Gav.] 
also  I  have  identified  the  rhinoceros  remains  found  in  the  Subuiemune 
beds  of  Piacenza,  in  the  Val  d'Amo  upper  beds,  at  Montpellier  ana  LyonSy 
and  at  Gray's  Thurrock  in  Essex." 

§  '*  On  these  grounds  the  deposits  in  question  have  been  separated  from 
the  ordinary  postglacial  aeries.  They  probably  form  the  first  terms  of 
the  postglacial  series,  and  point  back  to  a  time  when  the  postglacial  in- 
vaders had  not  taken  full  posnession  of  this  district "  (W.  iloyd  Dawkins, 
"  On  the  Distribution  of  the  British  Postglacial  Mammals,''  Quart.  Jouhl 
Geol.  Soc.  vol.  XXV.  1869,  p.  214). 

II  Boyd  Dawkins,  /.  e.  p.  199. 

^  Quart.  Joum.  GeoL  8oc.  voL  xxvi.  1870,  p.  457. 

•♦  Boyd  Dawkins,  "On  the  Dentition  of  JRhmoceros  lepiarMnuSf  Owen," 
Quart.  Joum.  G«ol.  Soc.  vol.  xxiii.  1867,  p.  213  «<  ieqq. 
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Mephn  aniiquua  and  Hippopotamus  major.  We  have  already 
cited  it  among  the  Mammalia  of  the  brick-earths  of  the  valley 
of  the  Thames.  In  another  cave  it  also  occurs  side  bj  siae 
with  nearly  all  the  species  characteristic  of  the  Pleistocene 

Biriod  in  England,  and  especially  with  R.  tichorhinua  (Boyd 
awkinSy  L  c.  p.  225).  Finally,  m  a  particular  case,  at  Peck- 
ham,  the  remains  of  B,  tichorhintts  have  been  found  in  a  peat- 
hed  below  the  bed  of  clajr  which  contained  R.  hemitcBchus. 

4.  Elephas  meridionafis  occurs  in  England  in  the  forest^bed, 
bat  does  not  appear  to  have  in  that  country  survived  the 
glacial  epoch*.  In  Lombardy  it  has  been  found  in  abundance 
in  the  lacustrine  basin  of  Gandino,  which  M.  Stoppani  main- 
tains to  be  of  glacial  orirint^  and  the  fauna  of  which  is  known 
to  ns  by  the  work  of  M.  Balsamo  Grivelli,  and  especially  of 
X.  Gomalia^ 

I  might  further  name  the  Hippopotamus  mcffor^  which  is 
cited  in  the  Pliocene  fauna  of  the  Val  d'Amo,  and  which 
eyeiywhere  else  occurs  in  indubitably  quaternary  deposits; 
bat  it  seems  to  me  that  the-  identity  of  the  species  of  the  Val 
d'Amo  with  that  which  occurs  so  abundantly  in  the  alluvia  of 
riyers  and  in  caves  has  not  yet  been  satisfactorily  demonstrated. 
Host  of  the  other  species  buried  in  the  rich  ossuary  of  the  Val 
d'Amo  likewise  require  to  be  carefidly  studied. 

Nevertheless  the  few  examples  which  I  have  just  cited 
appear  to  me  to  demonstrate  satisfactorily  that  the  proofs  (if 
there  are  any)  in  support  of  the  assertion  that  the  beds  in  which 
these  Mammalia  occur  belong  to  the  Pliocene  must  be  sought 
in  the  Val  d'Amo  itself;  we  must  not,  as  has  been  done, 
call  in  the  testimony  of  their  places  of  deposition  in  other 
ooontries ;  for,  as  we  have  just  seen,  these  furnish  no  evidence. 

I  will,  however  except  a  single  species  among  those  which 
are  well-determined  and  called  Pliocene  of  the  Val  d'Amo, 
namely  Mastodon  arvemensis.  For  France  we  have  the  tes- 
timony of  two  highly  esteemed  authorities,  Lartet§  and  M, 
Gervaislj,  that  Mastodon  arvemensis  did  not  coexist  with 
Ekphas  meridumalis  (as  had  generally  been  supposed) ,  but  that 
the  latter  always  occurs  in  more  recent  deposits.     Moreover, 

*  Nereitheless  M.  Gbuidr^,  in  his  *  Consid^rationa  g^n^rales  sur  les 
aoimaax  fottiles  de  Pikermi/  1866|  p.  38,  cites  ElephoB  meridionalis  as 
occairinff  in  the  quaternary  deposits  of  the  valley  of  the  Thames. 

t  A.  Stoppanii '  Note  ad  un  Corso  auiuale  di  Geologia,*  1867,  part  ii. 
p.  210. 

X  £.  Comalia^ '  Soil'  ElefSante  trovato  neUa  Liffnite  di  Leffe/  Milan, 
1865.  Also  ^  Mammif&ies  fossiles  de  Lomhaidi,"  Milan,  1858-71,  in  the 
*  Palfontologie  Lombarde '  of  A.  Stoppani,  2"  s^rie. 

{  Bull  Soc  0^1.  France,  2*  a^r.  torn.  zvi.  1869,  p.  494. 

H  ZooL  et  Pal^nt  Fran^. 
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of  late,  voices  have  been  raised  in  England  which  admit  that 
the  same  thin?  maj  be  true  for  that  countiy  also*. 

As  to  tlie  Val  d' Amo,  at  present,  incontestable  evidence  in 
support  of  the  assertion  that  these  two  genera  of  Proboscidia 
coexisted  is  still  wanting. 

With  regard  to  the  Macacus  of  the  Val  d' Amo,  I  think  I 
may  assume  that  it  was  contemporary  with  Rhinoceros  eiruscus, 
Elephas  meridianaliSy  Bos  etruscus.  Falc,  and  a  horse  which 
I  cannot  distinguish  from  Equus  Jossilis^  Owen — at  least  as  it 
is  described  by  M.  Rtitimeyer,  from  the  volcanic  alluvia  of 
Auvergnef-  The  same  marly  grit  in  which  the  fragment  of 
the  jaw  of  Mcuxzcus  belonging  to  the  Museum  of  Milw  is  im- 
bedded covers  and  fills  the  remains  of  the  above-cited  Mam- 
malia preserved  in  several  museums. 

Fossil  Monkey  from  Monte  Bamholi, — ^At  the  meeting  of  the 
Geological  Society  of  France,  in  November  1871,  M.  Gervais 
mentioned  a  monkey  found  in  the  lignities  of  Monte  Bam- 
boli,  in  the  Maremmas  of  Tuscany  (.  The  mandible  in 
question  is  deposited  in  the  Museum  at  Florence ;  according 
to  M.  Cocchi  It  seems  to  belong  to  the  genus  Cercopithecus^ 
We  are  expecting  its  publication  by  M.  Gervais. 

Fossil  Monkey  from  MugeUo, — Lastly  there  are  in  the 
Museum  of  Pisa  some  separate  teeth  of  the  lower  jaw,  a 
has^  examination  of  which  seemed  to  me  to  indicate  a  species 
of  ifacacus  which  might  be  different  from  the  two  specimens 
from  the  Val  d'Amo  of  which  I  have  just  been  speaking; 
as  to  the  determination  of  the  genus  there  can  be  no  doubt 
These  specimens  consist  of  two  last  lower  molars,  right  and 
left,  a  first  or  second  lower  molar,  a  premolar,  and  a  frag- 
ment of  a  canine,  the  whole  having  probably  belonged  to  the 
mandible  of  the  same  individual.  These  teeth  are  derived 
from  Mugello,  in  the  Val  d'Amo,  from  a  lignite  that  M. 
Meneghini  considers  to  belong  to  the  Pliocene.  By  M. 
Meneghini's  permission  I  shall  shortly  be  able  to  give  a  de- 
tailed description  of  these  remains  in  the  Memoirs  of  the 
Society. 

*  E.  Ray  Lankester,  "  Contributions  to  a  knowledge  of  the  newer  Ter- 
tiaries  of  Suffolk  and  their  Fauna,''  Quart  Joum.  Geol.  See.  tqI.  xxvi. 
1870,  p.  498. 

t  L.  Rtitimeyer,  *'  Beitrage  zur  Kenntniss  der  foanlen  Pfexde  und  stt 
einer  vergleichenden  Odontogiaphie  der  Hufthiere  im  AlLremeinen,"  p.  91 
(Verhandl.  der  Naturfonch.  GesellBch.  in  Bsfiel,  Bd.  iiL  Heft  4, 1868). 

X  See  <  Revue  Sdentifique,'  No.  25,  Dec  16, 1871. 

§  See  <  La  Naaoneidi  fuenze,'  Fehmazy  27, 1872. 
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XXrV. — On  Flnstra  marginata  of  Krauss  and  an  aUied 
SpecieSy  forming  a  new  Genua  (Flustramorpha)  q/IBscharidsB, 
from  NataL    Bj  Dr.  J.  E.  Gray,  F.R.S.  &c. 

In  the  collection  of  corallines  containing  a  few  seaweeds, 
especially  the  one  described  in  the  August  number  of  the 
^  Annals,'  received  some  years  ago  from  !rort  Natal  as  a  pre- 
sent from  Colonel  Bolton,  I  obs^e  several  specimens  of  the 
FbiBtra  marginaia  described  by  Dr.  Krauss  in  his  '  Corallines 
and  Zoophytes  of  the  South  ^ea,'  p.  35,  tab.  1.  fig.  3.  The 
figure  ot  this  coralline  has  always  been  a  matter  of  curiosity 
to  me ;  and  therefore  it  was  with  great  pleasure  that  I  found 
several  specimens  of  this  and  an  amed  species  in  the  collection. 
Their  formations  are  very  peculiar,  having  the  frond-like 
form  of  a  Fluatra^  but  supported  by  nomy,  often  inosculating 
fibres,  that  margin  the  frond  and  also  traverse  it  in  various 
directions  so  as  to  break  it  into  several  sections,  as  is  well 
represented  in  Erauss's  figure.  One  might  be  mclined,  as 
it  often  grows  among  the  dead  denuded  stems  of  zoophytes, 
to  believe  that  those  zoophytes  formed  the  margin  of  the  frond ; 
bat  a  study  of  numerous  specimens  has  convinced  me  that  this 
camiot  be  the  case ;  for  the  thickened  homy  margins  do  not 
stand  out  from  the  ends  of  the  fronds^  as  they  would  do  if  they 
were  the  denuded  stems  of  other  species,  but  they  are  evidently 
developed  on  the  edge  and  across  the  frond  as  the  frond  ctows. 

The  substance  of  the  coral  is  calcareous  and  exactly  like 
those  of  Lepralta  and  Eachara ;  and  it  forms  a  frond  with  a 
series  of  cdls  on  each  side  like  the  latter  genus.  The  fronds 
are  esmanded,  repeatedly  and  furcately  branched  like  the  com- 
mon Fluatroy  but  they  are  known  from  that  genus  by  the  cells 
being  much  more  calcareous  and  covered  with  a  calcareous 
coat  The  two  species  have  a  general  external  resemblance 
to  the  two  common  European  Flustras  F.foliacea  and  F.  trun' 
caia ;  I  therefore  propose  to  call  the  genus  Fluatramorpha, 

Krauss,  when  describing  Fhtatra  marginata^  observes  that 
'' perhap  it  may  become  the  type  of  a  separate  genus  on  account 
of  the  tnickened  edges,  which,  standing  out  from  the  calcareous 
structore,  border  the  two  mar^ns  of  the  frond.  Where  the 
frond  divides,  the  thickened  cage  of  the  upper  margin  turns 
across  it ;  and  consequently  it  appears  that  the  growth  of  the 
branch  is  continuous:  but  here  ajpause  occurs,  during  which  the 
duckened  margin  is  forming^which  after  a  time  constitutes  the 
foundation  of  a  new  lobe.  These  cross  lines  show  the  di£ferent 
epochs  of  growth,  like  the  varices  on  Murtcea  and  Caaaidce 
and  other  genera  of  shells. 

^^  These  thickened  ribs  give  the  strength  and  firmness  which 
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are  necessary  to  support  the  extremely  fine  and  brittle  cell- 
stractore  of  the  frond.  The  whole  zoophyte  can  therefore 
only  be  dried  and  preserved  with  great  care :  but  if  it  dies  in 
the  sea  the  calcareous  matter  soon  after  death  dissolves  in  the 
sea-water,  and,  instead  of  the  stiff  light  bluish  grey-brown 
zoophyte,  one  only  finds  a  pale  brown,  nomy.  shining  skeleton 
witn  more  transparent  cells ;  a  similar  skeleton  may  be  ob- 
tained by  placing  a  £rond  in  very  weak  acid.  The  ribs  of  the 
frond  are  then  visible ;  and  one  recognizes  on  these  teeth  the 
points  bv  which  the  bordering  seam  is  connected  with  it." 

Dr.  Krauss  describes  both  sides  of  the  fix>nd  as  covered  with 
blunt  rhomboidal  cells ;  ^'  at  the  upper  end  of  each  cell  is  a 
rounded,  four-cornered,  untoothed,  oolique  oral  opening,  and 
on  the  side  of  the  opening  there  is  a  small  circular  anal 
aperture.  This  second  opening  is  always  directed  sideways 
towards  the  edge  of  the  frond ;  mat  is  to  say,  if  a  perpendicular 
line  is  drawn  from  the  middle  of  the  frond,  it  is  found  to  be  on 
the  right  side  of  the  line  on  the  right  side,  and  on  the  left  of 
it  on  the  left  side  of  the  oral  aperture.  Immediately  below 
the  oral  aperture  is  to  be  observed  a  second,  very  small  opening, 
the  use  of  which  is  not  kno¥m."  Similar  openings  are  to  he> 
seen  in  several  species  of  Lepralia, 

It  is  curious  that  Dr.  Krauss,  who  observes  so  accurately 
the  structure  of  the  cell,  did  not  see  that  the  coralline  was 
much  more  closely  allied  to  Eschara  and  Lepralia  than  to 
Fhutrcu 

The  other  species  is  perhaps  described  by  Mr.  Busk  as 
Eschara ;  but  he  does  not  mention  the  margin  or  divisions. 

Fam.  Escharide. 

Genus  Flustramorpha. 

Polyzoarium  frondose,  fiabellate,  furcately  divided;  cells 
disposed  on  both  surfaces  back  to  back,  immersed,  coalescent. 
parallel  to  the  plane  of  the  axis.  Oral  opening  with  a  small 
tubular  opening  on  one  side  of  it  and  a  smaller  aperture  be- 
neath. Tne  frond  supported  by  cylindrical  homy  fibres,  which 
traverse  it  in  various  directions  and  edge  the  two  margins 
of  the  lobes. 

1.  Flustramorpha  marffincUa.  B.M. 

The  polyzoarium  grey-brown,  rather  thin;  the  stem  and 

branches  strap-shi^d,  with  nearly  parallel  sides,  regularly 

furcately  branched,  and  margined  with  a  thickened  rib. 

Fkutra  marffinata,  KaxiBB,  Beitr.  GoralL  und  Zooph.  der  Siidsee^  1837| 
p.  36,  tab.  L  figs.  3  a^. 

Hob.  Port  Natal. 
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2.  F2tistramarphaflab€llari8.  B.M. 

The  poljrsoarinm  pale  reddish  brown ;  the  frond  widening 
npwaidsy  rather  irre^ar ;  the  terminal  lobes  broad,  fan-shaped 
or  irregular^  much  broader  at  the  end. 

EKkaraJlabeOariBf  Buak,  Cat  of  Marine  Polyzoa,  ii.  p.  91,  tab.  107. 
fig&  7,  S,  9, 10. 

Eab.  Port  Natal. 

This  species  much  resembles  Fluatra  marginaia  in  external 
appearancei  but  is  much  more  calcareous  and  supported  bj 
mamnal  and  transverse  homy  ribs,  which  are  stouter  but  do 
not  form  such  a  regular  mar^  to  the  frond  as  in  the  other 
species ;  and  the  frond  is  broader,  and  more  irregularly  divided, 
the  terminal  lobes  being  veiy  irregular  in  shape,  very  unlike 
the  legnlar  strap-shaped  furcate  fronds  of  the  former  species. 

Mr.  Bosk,  to  whom  I  had  sent  a  small  specimen  of  this 
species,  informs  me  that  it  is  the  one  he  described  and  figure^ 
in  die  '  Catalogue  of  Marine  Polyzoa '  under  the  name  of 
E»ciharaflabeUar%8 ;  but  in  neither  the  figure  nor  description  is 
there  any  mention  of  the  lobes  being  divided  and  supported 
b7 a cartikginous  margin;  in  other  respects  the  figure  is  a 
ray  good  representation. 

XXV. — A  Oumerian  Principle  in  Palasantoloffyj  tested  by 
evidences  of  an  extinct  Ijeonine  Marsupial  (Thylacoleo 
camifex),  hf  Professor  Owen,  F.R.S.,  D.C.L.,  Foreign 
Associate  of  the  Institute  of  France.  Reviewed  by  Gerard 
Kreppt,  F.L.S.,  C.M.Z.S.,  M.F.D.H.,  &c.* 

[Piat«8  XI.  &  xn.] 

Professor  Owen  spoke  boldly  when  he  thus  headed  his  last 
tieatise  on  the  Extinct  Mammals  of  Australia. — ^too  boldly,  in 
&ct— because  if  the  "  Cuvierian  Principle  in  PalsBontology  "  is 
ODoe  found  wanting,  it  must  be  reduced  in  value  ever  after- 
wards. The  founder  of  a  science  is  not  always  able  to  provide 
at  first  for  all  the  exigencies  which  may  arise  out  of  a  careful 
investigation  of  his  system ;  and  the  worship  of  learned  men 
may  go  a  little  too  far.  It  is  right  to  love  the  master  who 
tanght  us,  and  I  admire  Professor  Owen  on  that  account ;  but 
when  anatomists  Uke  Flower,  Falconer,  and  Huxley  dififer 
from  Cuvier  as  they  differ  from  Buffon  and  Linnseus,  Professor 
Oweo  will  probably  reconsider  his  verdict  and  make  the 
omende  honorable.  Cuvier  and  his  principles  cannot  always 
he  depended  on  in  the  classification  of  Australian  fossils ;  and 

*  Fnm  the  <  Sydney  Mail/  May  18,  1872,  with  correctioiui  and  the 
^OftiatioiiB  communicated  by  the  Author. 
Ann,  dk  Mag,  N,  Hist,  Ser.  4.   Vol,  x.  14 
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I  refer  those  interested  to  Sir  Thomas  Mitchell's  '  Three  Expe- 
ditions/ where,  on  plate  32  of  yoL  iL,  the  author  remarRs, 
f'  The  two  figures  12  and  13  represent,  on  a  reduced  scale, 
the  large  bone  which  M.  Cuvier  supposed  to  have  belongea 
to  a  young  elephant." 

It  was  evidently  M.  Cuvier  who  could  not  distinguish 
between  the  femur  of  a  ^^  gigantic  kangaroo  "  and  that  of  an 
elephant ;  and  we  are  justifi^  in  disci^ding  Cuvierian  prin- 
ciples as  far  as  fossil  marsupials  are  concerned. 

Professor  Owen  may  say  that  the  bone  figured  by  Sir 
Thomas  Mitchell  is  not  a  kangaroo-bone ;  but  it  never  was  the 
femur  of  an  elephant,  and  if  not  a  kangaroo  it  certainly  belongs 
to  a  marsupial  animal  closely  allied  to  it.  All  the  other 
objects  represented  on  the  same  plate  are  either  wrongly  named 
or  not  named  at  all.  Did  M.  Cuvier  inspect  these  bones 
also?  Did  Professor  Owen  notice  what  mey  really  are? 
Fi^.  1  is  the  ulna  of  a  wombat ;  fig.  2  a  block  of  limestone 
nodules  with  a  few  wombat-phalanges  (toe-bones)  in  it ;  fig.  3 
is  a  much-worn  lower  incisor  of  a  gigantic  kangaroo ;  figs.  4 
and  6  are  two  views  of  a  right  upper  first  incisor  of  a  3%fa- 
ooUo ;  figs.  6, 7,  8,  and  9  are  different  views  of  the  right  lower 
incisor  of  Thytacoleoi  fig.  10  represents  the  much-worn  right 
third  premolar  of  a  ThytacohOy  the  very  tooth  which  the  author 
of  the  '^  extinct  leonine  marsupial "  constantly  terms  the  great 
camassial,  and  which  was  of  so  little  importance  to  him  in 
1836  that  he  never  referred  to  it  in  his  report  on  the  Welling- 
ton fossils. 

If  these  teeth  did  not  strike  Professor  Owen  in  1836  as 
uncommon,  why  are  they  considered  valuable  evidence  of  car- 
nivority  in  1858  or  1859  ?  In  that  year  I  think  the  first 
attempt  was  made  to  fit  some  fragments  of  a  Thyhcoleo'a 
skull  mto  such  a  shape  as  to  produce  a  cat-like  head  ('  Cyclo- 
paedia Britannica,'  art.  Palaeontolocy,  p.  175,  fig.  115).  Let 
any  unprejudiced  person  examine  the  impossible  restoration  of 
that  head  (PI.  XI.  fi^.  4),  and  he  will  at  once  see  that  the 
author  had  a  preconceived  opinion  about  it,  evidently  trying  to 
form  the  remains  into  the  skull  of  a  cajnivore. 

I  consider  these  remarks  necessary  before  reviewing  Pro- 
fessor Owen's  paper;  and  they  will  show : — 1st,  that  the  chief 
part  of  the  TJiytacoteo^B  dentition  was  known  to  him  as  far 
back  as  the  year  1836 ;  2nd,  that  there  was  nothing  very  ex- 
traordinary m  the  size  or  formation  of  the  teeth,  otherwise 
Professor  Owen  would  have  noticed  them  long  before ;  3rd, 
that,  having  once  pronounced  a  certain  opinion,  the  author  has 
been  reluctant  ever  since  to  modify  or  alter  it ;  4th,  and  last, 
that  the  principle  in  palaeontology  laid  down  by  the  great 
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Cavier  cannot  be  applied  with  confidence  or  saccessfollj  in 
the  classification  of  our  fossil  marsupial  animals,  which  were 
Bot  discoyered  when  Cavier  wrote. 

The  authorities  against  Professor  Owen  are  Professor 
Flower,  F.B.S.,  the  eminent  lecturer  at  the  Bojal  CoUe^  of 
Surgeons,  the  late  Dr.  Falconer,  Mr.  Boyd  Dawkins,  and  the 
discoyerer  of  the  missing  teeth,  who  first  pointed  out  their  real 
position  in  skull  and  mandible,  mjself. 

It  is  a  well-known  fact  that  in  highly  camiyorous  animals 
the  exposed  portion  of  a  tooth  is  completely  coyered  by  enamel. 
This  18  not  the  case  with  the  Tnylaooleo^s  incisors,  which 
Professor  Owen  considers  designed  to  '^pierce,  retain,  and 
kill "  I  They  are  almost  destitute  of  enamel  on  tneir  flat  inner 
surface,  and  are,  comparatiyely  speaking,  less  formidable  than 
the  upper  and  lower  firont  incisors  of  tne  striped  phalanger 
known  ssDaciykpaila  trivirgaia  (PL  XI.  figs.  6  &  7),  tiie  nearest 
ally  (as  far  as  incisors  are  concerned)  to  l£e  Thmacoleo* 

The  corresponding  pair  of  front  teeth  in  the  Bdidcme  jlavi- 
venter^  or  "  yellow-bellied  flying  squirrel,"  are  more  like  the 
Tkylacoleo^s  teeth  in  their  structure ;  but  they  are  not  so  largely 
deyeloped  as  the  teeth  of  the  27acfy2t^m2a,  which,  comparatiyely 
speaking,has  the  largest  incisors  of  any  marsupial  animal  liying 
or  extinct,  though  only  a  firuit-  and  leaf-eating  phalanger. 

The  dental  formula  in  Thylaeoleo  is  as  follows : — 

lodflon.  Cazunes.  PrBxnoIan.  Molars. 

6  1—1  8-5  1— Itofl 

§  0—0  S=3  2— 2f 

Professor  Owen,  to  suit  his  peculiar  system,  arranges  these 
teeth  in  this  manner : — 

inciBoiB.         OamneB.       Premolars.         Molais. 

3-2  .     1-1  4-4  l-llon* 

1=1  (5=0  4=4  2==2l^* 

K  the  author  will  kindly  examine  the  upper  incisors  of  a  com- 
raxxL  bettong  {BetUmgia  rufoacenSj  PL  XL  fig.  8)  and  compare 
therewith  the  Thylaeoleo  incisors  which  I  sent  him,  and  wnich 
he  figures  under  wrong  names,  he  will  at  once  perceiye  that  the 
"  leonine  marsupial "  had  a  large  pair  of  firont  incisors  (which 
correspond,  as  before  stated,  with  those  of  Dactylopeila  or  Bdi^ 
deauijj  and  a  second  and  third  pair  behind  the  fiiBt,  which  are 
almost  identical  in  form  with  those  of  the  bettong  just  men- 

*  Tbe  two  or  three  little  teeth  which  occupied  the  empty  sockets  be- 
bind  the  anterior  part  of  the  third  incisor  are  still  unknown ;  we  do  not 
even  know  whether  they  were  two  or  three  in  number.  These  teeth  are 
met  with  in  all  phalanffers  proper,  but  are  seldom  found  perfect 

14» 
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tioned.  The  first  tooth  in  each  upper  ramus  is  corTed^  com- 
pressed^  and  ahnost  destitute  of  enamel  on  the  inner  side;  the 
second  tooth  is  conical,  with  a  short  thick  produced  crowui 
showing  a  transverse  mark  made  by  the  lower  incisor;  the 
third  tooth,  a^ain,  is  curved,  three-sided,  and  inserted  in  such  a 
manner  that  tne  sharp  angle  stands  inwards.  Professor  Owen, 
disregarding  my  careful  investigations,  freely  communicated  to 
him,  figures  it  constantly  as  a  ^^ canine"  (pi. xi. figs.  10. 11, 
and  12).  The  conical  second  incisor  (fig.  13  of  the  same  plate) 
he  names  the  ^'  first  upper  premolar,  outer  side,"  though  he 
figures  the  small  tubercular  premolars  with  their  nail-headed 
crowns  (pi.  xi.  fi^.  2,  pp.  2, 3)  ri|?ht  enough. 

The  upper  canme  puzzles  Professor  Owen  considerably,  as 
it  did  myself  when  I  first  found  loose  specimens  of  it.  This 
tooth,  which  encroaches  further  into  the  palate  than  is  usual 
(and  is  sometimes  almost  covered  by  the  first  premolar  and 
last  incisor),  has  a  curved  tapering  fang  and  a  neart-shaped 
flattened  crown.  Mistrusting  my  observation,  the  autnor 
again  calls  it  ^'  the  second  incisor  in  one  instance,  and  '^  the 
second  upper  premolar  "  in  another  (figs.  9  and  14  of  pi.  zi.). 

I  make  these  statements  with  confidence,  and  will  explain 
why. 

Every  tooth  which  Professor  Owen  figures  on  pi.  xi.,  from 
no.  9  to  14,  was  collected  by  myself  and  transmitted  to  him, 
as  my  list  and  photographs  will  prove.  These  teeth  are  not 
from  a  breccia  cave,  but  from  "the  breccia  cave  of  Welling- 
ton valley^  and  they  are  what  I  stated  them  to  be,  and  not 
what  Professor  Owen  designates  them  in  his  treatise. 

I  have  known  the  teeth  for  years  to  be  those  of  ThylacoleOj  and 
I  reconstructed  the  skull  with  all  the  teeth  in  it  in  1869  (PI.  XL 
fig.  3).  This  plate,  lithographed  by  Mrs.  Forde,  waa  printed 
at  the  Government  Printing  Office  in  1870,  with  seventeen 
other  plates  of  fossil  remains  (by  Miss  Scott  and  Mrs.  Forde), 
which,  however,  for  want  of  funds,  have  never  been  published. 
I  was  desired  to  give  Professor  Owen  all  the  information  I 
could ;  and  I  kept  nothing  back ;  but  for  some  reason  or  other 
the  most  typical  specimens,  of  which  I  could  send  photographs 
only,  are  not  figuied  in  his  paper. 

The  illustration  of  a  toom  (pi.  xi.  no.  6)  named  "  crown  of 
a  less  worn  upper  laniary,  outer  side,"  which  means  '^  a  left 
first  upper  incisor,"  should  have  been  drawn  from  the  innfr 
side  as  well,  so  as  to  show  the  absence  of  the  enamel.  Com- 
pared with  Sir  Thomas  Mitchell's  figure  in  the  ^  Three  Ex- 
peditions '  (fig.  5.  pi.  32),  the  fallacy  of  Professor  Owen's 
argument  as  to  its  laniaiy  (V.  e.  flesh-cutting)  character  becomes 
at  once  apparent. 
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Professor  Owen  is  careftd  to  give  us  three  views  of  a  much 
fractured  specimen  of  the  right  upper  jaw  from  Queensland, 
in  which  the  most  interesting  teeth  (the  second  and  third 
incisors)  are  missing,  and  the  canine  is  fractured.  He  uselessly 
figures  also  a  fractured  mandible  (pi.  xiii.  fig.  2),  a  more  com- 
plete one  having  been  given  above  it  (fig.  1).  He  carefully 
avoids  enlightenm^  his  readers  by  supplying  a  sketch  of  the 
npper  teeth  belongmg  to  fig.  2,  of  whicn  the  canine  and  two 
hinder  incisors  were  almost  perfect;  these  teeth  are  figured 
exactly  in  the  position  in  which  they  were  found  imbedded  in 
stiff  moist  loam.  Having  unfortunately  broken  the  skull  and 
mandible  mto  fragments  with  my  pick^  I  called  Dr.  Thomson 
and  Harry  Barnes  to  my  aid.  and  pointed  out  the  position  in 
which  the  teeth  lay  imlieddea,  asking  friend  Thomson  to  take 
notice  of  it^  so  that  there  should  be  no  dispute  about  the  matter 
hereafter.  To  myself  the  arrangement  of  the  teeth  was  known 
from  other  specimens  obtained  on  former  occasions ;  but  Dr. 
Thomson  haa  never  seen  them  together ;  and  we  both  sketched 
their  position. 

There  is  nothing  wrong  in  the  arrangement  of  the  teeth  in 
the  rejected  photograph,  except  that  the  sharp  edge  of  the  third 
indsor  should  be  more  inward,  and  the  canine  should,  of  course, 
be  partly  hidden  by  the  third  incisor  and  the  first  small  premolar. 
We  haa  just  removed  the  teeth,  when  Harry  Barnes  blew  the 
candle  out  to  prevent  some  uninvited  visitors  firom  coming 
down  the  shaft.  These  inquisitive  ^'  gentlemen  "  were  too  far, 
however,  for  retreat,  and, 'bewildered  by  the  sudden  darkness, 
brought  their  bodies  and  some  ten  tons  of  loose  breccia  on  the 
top  of  our  ^^  diggings,"  and  so  prevented  us  from  finding  the 
rest  of  the  skull.  Professor  Owen's  left  incisor  (no.  6. of  plate 
xi.)  looks  very  much  like  the  fellow  to  my  right-hand  one. 
Having  carefully  removed  the  dirt  and  the  "  dirty  visitors  "  I 
had  another  examination  of  the  moist  day,  and  found  the  con- 
dyle, which  resembles  that  of  a  koala  or  native  bear*. 

It  is  necessary  to  go  thus  into  particulars ;  and  as  Pro- 
fessor Owen  will  not  believe  me,  1  must  speak  out  myself. 
Twisting  or  turning  will  not  alter  what  I  stated  to  be  the 
tmth;  and  I  feel  confident  that  time  and  Professor  Flower 
will  prove  the  correctness  of  my  observations. 

I  nave  been  in  the  habit  of  consulting  Professor  Owen's 
works  on  our  marsupials,  and  I  have  always  found  he  has 

*  A  cast  of  a  similar  condyle,  with  a  portion  of  the  inflected  angle,  was 
^patched  to  Professor  Owen  as  far  bacK  as  1863  or  1864*  A  year  or  two 
ifterwaids Ipointed  out  that  the  cast  sent  must  he  that  of  the  missing 
part  of  the  TlnyUuxieo's  mandible.  I  had  good  proof  of  my  assertion  \  but 
the  propontion  was  not  entertained  by  Professor  Owen. 
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S'ven  it  as  his  opinion  that  the  first  tabercnlar  tooth  behind 
e  lower  incisor  of  a  phalanger  mnst  be  considered  to  repre- 
sent the  canine.  As  late  as  the  year  1868  he  teaches  this ;  and 
he  gives  examples  of  snch  teeth  in  the  ^  Anatomy  of  Verte* 
brates/  yol.  iii,  p.  289,  figs.  228  and  229 :  the  last  represents 
the  dentition  of  Phalanfftsta  Cookit  (onr  ^'  red  ringtail  opos- 
sum "). '  In  this  fignre  the  large  incisor  is  the  first  tootn  of 
the  series,  then  follow  three  small  tubercular  teeth,  the  first  of 
which  is  distinctly  marked  ''  canine." 

It  has  been  proved  that  all  phalangers  proper  have  three 
premolars  above  and  below  at  some  time  or  other  of  their 
existence ;  but  in  the  face  of  this  evidence  laid  down  by  Pro- 
fessor Owen,  as  well  as  by  Flower  and  others,  the  great  ana- 
tomist now  turns  these  three  little  teeth  into  ^^  prstnolars,"  and 
alters  the  premolar  formula  of  Phalangista  to  four  below, 
whilst  he  retains  only  three  above.  (See  ^  A  Cuvierian  Prin- 
ciple &c.'  p.  254,  fig.  19,  right  mandible  of  Phalangista 
Cookit  with  four  premolars,  and  without  a  canine.) 

I  make  no  comments  on  this  strange  alteration  to  suit  a 
certain  purpose,  which,  if  accepted  by  anatomists,  wiU  confuse 
eveiy  thing  Professor  Owen  has  taught  about  the  dentition  of 
the  genus  Phalangista*  The  first  toodi  after  the  incisor  in  the 
mandible  of  a  phalanger  is  most  undoubtedly  a  canine,  and  it 
will  remain  a  canine  as  long  as  there  is  truth  in  comparative 
anatomy.  Even  if  every  other  tooth  is  marked  with  a  '^  p  " 
(premolar),  it  will  never  be  believed  by  those  who  understand 
tnese  things,  and  the  teeth  will  be  &lled,  as  hitherto,  by  their 
right  names  given  by  Professor  Owen  himself.  If  we  examine 
the  depressions,  two  or  three  in  number,  on  the  front  inner  side 
of  the  large  premolar  of  ThylacoleOy  it  will  be  observed  at  once 
that  they  probably  contained  two  or  three  little  teeth,  like 
other  phalangers,  the  first  of  which  would  of  course  represent 
the  lower  canine. 

Thus  far  the  herbivorous  principle  is  prevalent ;  but  with 
the  true  molars  reduced  to  a  pair  below,  one  of  which  is  tuber- 
cular, and  to  a  single  transverse  tooth  above,  the  somewhat 
carnivorous  character  of  the  animal  becomes  manifest.  The 
camivority  is  still  further  expressed  in  the  position  of  the  line 
of  mandibular  teeth,  which  exactly  fronts  the  ascending  ramus ; 
but  there,  again,  the  carnivorous  proof  ends. 

From  the  shape  of  the  condyle,  placed  moderately  high,  and 
from  the  broad,  scoop-like  inward  process  of  the  lower  jaw.  we 
conclude  the  Thylacoleo  to  have  been  a  mixed-feeding  or  ner- 
bivorous  animal. 

On  pM;e  236  of  the  treatise  ^A  Cuvierian  Principle  in 
Palaeontology,'  we  read  in  plain  words, "  The  rotatory  grinding- 
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movements  of  the  mandible  are  commonlj  associated  with  a 
liigh  position  of  the  condyle  and  yegetable  diet ;  the  vertical 
biting-movements  are  commonly  associated  with  a  low  position 
of  the  condyle  and  animal  diet."  This  is  not  quite  correct, 
the  condyle  of  the  herbivorous  phalanger  known  as  Dactylo' 
psila  trivirgaJta  being  lower  than  the  row  of  grinding  teeth. 

On  April  19,  1870,  I  wrote  to  Professor  Owen^  Baying, 
^'  The  carnivorous  character  of  our  friend  Thylacoleo  is  greater 
than  I  first  thought  it  was.  I  firmly  believe  the  cast  of  a  con- 
dyle I  sent  you  is  that  of  this  animal."  These  remarks  were 
made  when  I  had  noticed  the  row  of  teeth  to  be  in  a  line  with 
the  ascending  ramus,  which  is  a  more  or  less  carnivorous  cha- 
racter in  marsupials. 

June  13,  1871  (evidently  too  late  for  the  paper  under  dis- 
cussion), I  wrote  again : — '^Begardin^  the  Thylcuooleo  I  wish  to 
assist  you  as  much  as  possible  to  amve  at  a  correct  determi- 
nation of  the  animal's  character.  I  sent  ^ou  already  what  I 
consider  the  condyle  and  ansular  process,  m  fact  the  very  part 
which  is  missing.  If  you  chooae  to  believe  mSy  it  is  the  iden- 
tical left  posterior  portion  of  the  jaw,  whereof  we  possess  the 
right  anterior  one  also.  The  jaw  is  very  much  like  that  of  a 
koala ;  and  the  condyle  resembles  it  more  than  that  of  any 
other  animal."  With  this  letter  I  despatched  a  series  of  careful 
tracings  of  my  sketches,  including  one  of  an  upper  canine  of  a 
tiger  and  the  lower  incisor  of  a  Thylacoleo^  for  comparison. 

Nearly  a  year  has  passed  since  this  letter  was  written ;  and 
my  opinion  that  the  animal  under  discussion  is  a  nuxed  feeder, 
alUed  to  the  phalanger  tribe,  is  more  and  more  confirmed. 
There  is  no  occasion  for  me  to  fall  back  upon  the  Purbeck 
fossils,  or  to  ransack  all  the  countries  imder  the  sim  for  allied 
forms ;  I  have  only  to  examine  the  numerous  recent  skulls  of 
our  marsupials  collected  for  a  purpose  like  the  present  during 
the  last  twelve  years,  and  I  am  aile  to  form  a  very  good  idea 
of  the  "  leonine  marsupial." 

I  believe,  and  am  ready  to  prove  presently,  that  the  Thyh," 
coUo  contained  in  its  structure  certain  characteristic  parts  £rom 
each  of  our  principal  marsupial  groups.  Let  me  describe  the 
upper  iaw : — ^The  first  pair  of  curved  incisors  (PL  XI.  fig.  2, 
and  PI.  XII.  fig.  l,a)  resemble  those  of  the  BelidoBU8Jlaviventer 
or  "  yellow-befiied  flying  phalanger."  The  next  pair  (J),  as 
weU  as  the  third  (c),  are  as  near  in  shape  to  those  of  the 
^^  bettong  "  as  can  possibly  be  imagined.  Tne  canine  ((2),  with 
its  compressed  crown,  is  also  "  bettong-like,"  and  differs  con- 
siderably from  that  of  the  phalangers  proper.  The  disposition 
of  the  incisor  teeth  is  the  same  as  in  the  '^  bettong  "  (PI.  XI. 
fig.  8),  the  curved  first  incisor  arching  above  the  close-packed 


176  Dr.  Gerard  Krefit  on  a  Cuvienan 

second  and  third  one.  All  these  teeth  vary  considerably,  and 
indicate  several  distinct  species ;  the  canines  are  as  irregular 
in  their  stmctore,  and  lead  to  the  same  conclusion.  The  short 
fonctionless  first  and  second  premolars  {e^f)  do  not  indicate 
great  camiyorous  propensities,  and  thej  are  not  near  so  for- 
midable-looking as  those  of  our  phalangers. 

I  mentioned  before  that  the  upper  canine  stands  far  back 
into  the  palate,  and  is  often  completelj  covered  bj  its  neigh- 
bours. With  regard  to  the  third  premolar  (^),  Owen's  "  car- 
nassial  tooth/'  it  will  be  found,  in  form,  position,  and  function, 
to  be  identical  with  the  third  premolar  in  the  conmion  Phalanx 
gista  vuljnnay  in  Cuscus  maculaius^  and  in  other  more  or  less 
carnivorous  phalangers.  This  tooth  is  often  worn  in  a  far 
greater  degree  than  Professor  Owen  imagines :  and  specimens 
now  in  his  hands  will  sufficiently  prove  it.  No  ^'  formidable 
carnivore  "  would  be  able  to  make  an  impression  on  ^'  hide  and 
flesh  "  with  such  ^^  grindstones :"  I  have  no  more  appropriate 
word  to  ofier  when  describing  the  worn  condition  of  some  of 
the  many  specimens  examined  by  me.  The  upper  first  and 
only  molar  (PL  XII.  fis .  20)  is  a  shallow-rooted,  distorted,  flat, 
rugged  tooui,  with  a  depression  in  the  middle,  and  evidentiy 
designed  for  grinding  or  crushing,  never  for  lacerating  flesh. 

Looking  at  Professor  Owen's  figure  on  plate  xiv.  (PhiL 
Trans.  1871),  I  notice  the  old  tendency  to  make  the  animal  as 
carnivorous  as  possible.  The  first  upper  incisor  has  the  form 
of  a  '^  parrot's  beak,"  and  is  |)robably  not  quite  true  to  nature ; 
the  inaicated  second  incisor  is  far  too  small ;  and  the  tooth 
which  he  terms  a  '^  canine  "  is  out  of  shape  and  out  of  place 
where  Professor  Owen  has  put  it.  The  upper  front  teeth  of 
a  ThylacoUo  are  closely  packed,  there  is  not  a  line  of  space 
between  them ;  the  canine  is  penectly  crowded  out,  and  stands 
back  into  the  palate,  as  Professor  Owen's  drawing  plainly 
shows ;  but  he  will  call  this  real  undoubted  ^^  canme  "  the 
'^  first  premolar,"  and  I  shall  say  no  more. 

Description  of  the  lower  jaw  (rl.  XI.  fig.  1): — ^This  part  settles 
all  our  disputed  points,  and  turns  the  supposed  ^^  lion  "  into  a 
leaf-eating  phalanger.  The  front  view  of  it,  given  on  plate  xiiL 
fig.  3,  is  too  broad ;  the  incisors  should  not  close  together  at 
the  tip,  but  remain  considerably  parted,  as  their  marks  a^unst 
the  second  pair  of  premolars  clearly  indicate.  Professor  Owen 
says,  to  illustrate  the  power  of  these  weak  incisors  (p.  228): — 
'^  Were  a  pair  of  bayonets  cemented  side  by  side,  and  the  force 
of  two  brawny  arms  concentrated  on  the  thrust,  their  perfora^ 
tinff  and  lethal  power  would  be  increased."  The  Protessor  is 
right  enough  in  his  conclusion ;  but  his  premises  are  wrong. 
Tne  flat  lower  incisor  teeth  of  our  animal  (PI.  XI.  fig.  1;  O} 
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fig.  2,  h^  and  PL  XII.  fig.  1 ,  h)  are  not  cemented  close  toeether : 
on  the  contrary,  their  attachment  is  remarkably  weak ;  ana 
the  symphysis  of  the  mandibles  is  not  firm  and  compact  like 
that  of  a  koala  or  a  wombat.  We  find  plenty  of  wombat- 
jaws  in  a  fossil  state  with  both  incisors  present ;  eyen  perfect 
jaws  are  'not  uncommon ;  and  wombat-jaws,  as  a  role,  seldom 
part  at  the  symphysis:  but  not  a  sinfi;le  Thylacoleo  jaw 
nas  eyer  been  fonnd  nnder  such  conditions.  The  wombat 
is  the  only  marsupial  animal  which  in  compactness,  shape, 
and  biting-power  can  at  all  be  compared  with  our  ^^  lionized 
Mend;"  and  the  ^^ formidable  canuyore"  was  only  as  large 
again  as  a  common  wombat.  We  know  fossil  wombats  con- 
fflderably  larger  than  the  Thylacoleo ;  and  haying  experienced 
the  impressions  of  the  teeth  of  some  recent  ones,  I  make  con- 
fession that  they  braised  the  part  nipped  considerably,  but 
did  not  draw  mach  blood ;  they  crash,  but  do  not  tear.  The 
koala  bites  sharper,  and  resembles  the  Thylacoleo  more ;  bat, 
like  the  wombat  and  unlike  the  ^^  marsupial  lion,"  it  has  much 
firmer  jaws,  and,  were  it  as  large  as  the  Thylacoleo^  would  be 
more  formidable.  The  ayera^  form  of  a  kotua's  lower  incisors 
differs  considerably  from  the  blunt  specimens  specially  selected 
by  Professor  Owen,  probably  for  other  than  Australian  readers, 
and  figored  on  page  233,  no.  6,  of  his  treatise.  The  real  car- 
niyorous  marsupials  haye  always  a  series  of  small  incisor  teeth 
huKsrted  between  the  caninea,  wlu<A  resemble  those  of  ordinary 
plaoental  carmyores.  The  most  formidable,  the  Thylacine,  or 
Tasmanian  tiger,  and  the  black  Dasyure,  were  numerous  in 
Postpliocene  times;  and  that  they  did  their  dulr  well  in 
checking  the  increase  of  the  great  herbiyores  (which  were 
'^calyes"  at  some  time  of  their  existence)  is  eyident  enough 
from  the  marks  which  their  strong  teeth  left  on  some  of  me 
foflsil  bones.  Animals  with  Thylacoleo^eniition  could  not 
make  such  impressions. 

If  dingoes  nnd  no  difficulty  in  destroying  cattle,  the  great 
Dasyures  were  as  able  to  oyerpower  Diprotoaons  of  respectable 
size ;  so  that  the  Thylacoleo  was  not  required  for  that  purpose. 
Bat  I  am  not  going  to  speculate. 

The  general  form  of  the  lower  jaw  of  our  marsupial  fiiend 
is  ondoubtedly  that  of  a  ^halanger.  The  flattened  and  but 
partly  enamelled  lower  incisors  are  exactly  represented  by  the 
incisors  of  Bdidceue  and  Dactyhpeila  (PI.  XI.  fig.  7),  eyen  to 
their  serrated  edges :  the  diminutiye  canine  and  one  or  two 
premolars  are  the  old  story  of  the  phalanger  dentition  oyer 
sLgain ;  and  the  great  thira  ^^  camassial "  premolar  (PL  XI. 
fig.  1,  c,  fig.  2,  and  PL  XII.  fig.  Ijj)  resembles,  as  in  the  upper 
jaw,  the  outwardly  produced  mmudable  tooth  of  the  common 
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phalanger.  No  person  who  applied  the  laws  of  compaiative 
anatomj  correctly  would  fall  into  the  mistake  of  supposing  the 
Thylacoleo^B  large  premolar  to  be  more  closelj  related  to  that 
of  the  rat  kangaroo  than  to  the  phalangers ;  and  if  I  once  men- 
tioned ThylacoUo  camifsx  as  a  ''  gigantic  kangaroo  rat "  in 
one  of  the  Trustees'  Annual  Reports  (as  Professor  Owen  is 
careful  to  point  out),  I  beg  to  assure  him  that  this  was  doue 
to  give  the  general  reader  of  such  documents  some  idea  rf 
what  was  meant.  I  must  tiy  and  speak  in  terms  which  the 
public  can  understand,  and  avoid  as  much  as  possible  all 
scientific  names  for  which  English  equivalents  are  at  hand. 
The  remaining  teeth  in  the  lower  jaware  a  triangular, posteriorly 
depressed  molar  {d  and  k)j  and  a  very  small  functioniess  tnbei^ 
cnlar  tooth  {e  and  Z),  which  closes  the  series.  The  line  of  teeth 
is  in  a  line  with  the  rising  ramus ;  and  in  this  and  in  the  form 
of  the  first  molar  I  discern  relationship  with  the  DtuyundcB, 
Several  of  the  mandibles  in  the  Museum  collection  show  dearly, 
at  the  point  where  they  are  broken  off,  that  the  jaw  widened  out 
inwaros  and  upwards  like  that  of  a  wombat,  to  which,  in  this 
respect,  the  Thvlaeoleo  was  also  related.  The  upward  oirection 
of  the  wombatTi  jaw  from  the  base  of  the  ascending  ramus  is 
very  abrupt ;  and  it  may  have  been  the  same  wilh  Sie  Thylo" 
coleo.  There  is  a  foramen  (small  opening)  at  the  base  of  the 
ramus,  which  also  occurs  in  the  wombat  and  koala  and  in  all 
the  kangaroos  in  a  larger  degree,  but  is  never  found  in  a  true 
marsupial  carnivore.  The  articulating  condyle  is  irregular, 
lar^,  rugged,  and  rounded  j  it  resembles  the  condyle  of  the 
native  bear  or  koala,  and  will  be  found  (when  discovered  at- 
tached to  apeHect  ramus)  to  be  a  moderately  high-placed  con- 
dyle associatea  with  the  rotatory  movements  of  the  jaw,  just 
as  in  herbivorous  marsupials  and  herbivorous  plaoentals  (see 
Owen's  ^Cuvierian  Principle,'  p.  233).  I  do  not  see  Ae 
use  of  discussing  the  arguments  of  Professor  Owen  in  favour 
of  the  existence  of  a  "  leonine  marsupial "  any  fiirther ;  I  only 
remind  him  of  the  fact  that  our  really  carnivorous  marsupials, 
from  the  smallest  Antechinus  to  the  largest  Thylacine,  reserable 
each  other — that  all  have  six  lower  incisors  like  the  placental 
carnivores,  '^  which  hold  the  canines  well  apart,"  and  streng- 
then them  for  the  purpose  for  which  they  were  designed — ^that 
all  possess  a  low  conayle,  and  always  a  'sharp-pointed  (never 
a  broad  and  rounded)  inflected  angle  below  it.  In  not  one 
of  them  has  a  foramen  been  noticed  at  the  base  of  the  coronoid] 
and  all  have  rounded  strong  canines,  which,  in  particular  the 
upper  ones,  are  covered  with  thick  enamel ;  whilst  the  teeth 
of  the  Thylacoleo  are  compressed,  and  the  upper  incisors  pos- 
sess little  or  no  enamel  on  the  inner  and  lower  surface.    The 
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tnie  camivoiOTis  type  is  always  the  same,  whether  we  consider 
the  placental  or  the  marsupial  orders.  There  is  no  more  dif* 
fermce  between  a  small  marten  cat  and  a  tiger  than  there  is 
between  the  minute  Anteckinua  and  the  largest  Thylacine ; 
teeth  «^  J.W  a«  constructed  on  the  ««ne  pSTciple  ;^and  nl 
teacher  knows  this  better  than  Professor  Owen. 

Bat  the  ThylacoUo  stands  not  isolated.  I  can  prove  several 
distinct  species ;  and  I  have  already  discovered  a  much  smaller 
allied  form,  described  nnd^  the  generic  term  of  Plectodon.  Of 
this  genns  I  can  also  demonstrate  three  species  at  least. 

On  the  2nd  April,  1870,^  I  dispatched,  by  direction  of  the 
Tmstees,  two  cases  of  specimens  (2100  in  number^  to  Profes- 
sor  Owen,  no.  846  of  which  was  ih&  right  lower  mcisor  of  a 
Plectodon,  Professor  Owen  never  mentions  this,  the  most 
interesting  specimen  in  the  whole  series,  though  it  bears  con- 
siderably on  the  question  at  issue^  and  I  doubt  not  we  shall 
hear  of  it  at  some  future  time.  I  kept  photographs  of  it  to 
prove  its  identity  with  my  duly  established  genus  Plectodon^ 
whenever  this  becomes  necessary. 

I  must  bring  my  remarks  to  a  dose,  however,  though  there 
ne  mnnaroiis  eixors  yet  to  be  correctea. 

Making  every  aUowanoe  for  PraCoMor  Owen's  wmt  of  spe- 
cimens, I  am  surprised  to  read  the  following  sentence  (p.  24^) : 
— ^''  In  the  BetUmgia  penicSUata.  with  such  worn  incisors,  and 
with  all  the  molars  in  place  and  showing  an  habitual  use,  the 
trenchant  premolar  retains  its  vertical  groovings  to  the  cutting- 
edge  of  both  the  outer  and  inner  sides.  They  have  been  used 
to  divide  the  grass-blades  and  leaf-stalk  or  other  tough  part 
or  fibre  of  the  vegetable  food;  but  the  more  important  and 
contmuous  work  of  mastication  has  had  grinders  in  number, 
size,  massiveness,  and  complexity  of  horizontal  area  fitted  to 
perrorm  it.  Old  age  is  attended  with  'seeming  exceptions  to 
this  rule  in  both  human  incisors  and  hypsiprymnal  premolars, 
which  then  show  the  wear  or  work  of  me. 

I  draw  the  attention  of  Australians  to  table  case  A,  section 
4,  in  the  new  wing  of  the  Museum,  where  ^^  hypsiprymnal "  and 
'' hettongial "  (fossil  and  recent)  premolars  may  be  seen,  in 
which  not  onhr  the  premolars,  hut  the  jbUowing  three  moUxra^ 
are  worn  ^^  Tnylacoleo  fashion,''  leaving  not  a  vestige  of  the 
vertical  grooves. 

Much-worn  human  incisors  are  by  no  means  rare  in  the 
skulls  of  our  collection;  and  in  a  particular  one,  found  at 
Bondi,  all  the  teeth  are  ground  down  to  the  roots.  This  re- 
markable wear  is  caused  by  the  chewing  of  certain  reed  or 
bubnah-roots  {T^ha  ShutttetDorthii)^  for  the  purpose  of  get- 
ting at  the  starch  between  the  fibres  and  to  obtam  the  fibre 
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itself,  which,  spun  or  twisted,  was  used  bj  the  abcNrigines  to 
prepare  fishing-,  duck-,  and  wallabj-nets. 

I  can  guess  prettj  well  the  age  of  native  skulls,  often 
brought  here,  bj  examination  of  the  teeth,  because  the  practice 
of  chewing  typha-fibre  has  ceased  with  the  introduction  of 
twine.  I  may  have  misunderstood  Professor  Owen  regarding 
the  wear  and  tear  of  incisor  teeth ;  if  he  means  to  saythjat^ey 
do  wear  with  age  my  remarks  are  superfluous.  I  regret  that 
Professor  Owen  has  so  little  faith  in  my  obsenring-power,  and 
more  so  that  it  is  so  difficult  to  convince  him  of  his  errors.  I 
have  explained  to  him,  by  way  of  long  letters,  photographs, 
casts,  and  original  specimens,  that  the  genus  Zygomatwrus^ 
established  by  the  late  Mr.  W.  S.  Maclea^,  must  be  retained, 
because  the  mandibular  teeth  of  the  animal  which  he  has 
named  Notoiherium  are  totally  different  in  shape  and  structore 
from  those  of  Mr.  Macleay's  creature.  Those  who  are  able  to 
do  so  may  compare  them  (Cat  Royal  Coll.  Surgeons.  Mamm.  & 
Aves,  plate  8.  fig.  5,  Nototheriumy  and  Proc.  G^l.  Soc.  vol.  zv. 

Slate  7.  fig.  1).  Professor  Owen  a^ain  and  again  refers  to 
[r.  Macleay's  genus  under  the  designation  o{ Notoiherium; 
and  as  my  own  generic  and  specific  terms  have  been  super- 
seded, sometimes  in  the  most  off-hand  maimer,  by  badly  in- 
formed naturalists,  I  consider  it  my  duty  to  keep  facts  such 
as  these  before  the  public.  Professor  Owen  says  (p.  263) : — 
^^  No  evidence  of  a  megatheroid  or  other  edentate  animal  has 
been  had  from  any  cave  or  fossiliferous  deposit  in  Australia. 
The  ungual  phalanges  (plate  13.  figs.  11. 12, 13, 14)  are  too 
small  for  Notoiherium  and  Dtproioaon.  il  even  one  were  to 
entertain  the  ideaof  those  huge  marsupial  Herbivora  having  had 
sheathed,  compressed,  decurved,  pointed  claws  like  those  which 
the  phalanges  in  question  plainly  bore.  These  phalanges  are 
much  too  large  for  the  Thytacinua  and  Saroophilus.  But  there 
is  no  other  associated  carnivore  corresponding  in  size  with 
that  of  the  animal  indicated  by  them  save  the  Thylacoho.^^ 

When  sending  the  photographs  and  casts  of  these  ^^  daw- 
bones,"  I  said  to  Professor  Tnomson : — ^^  We  shall  have  some 
fun,  depend  upon  it ;  Owen  will  claim  them  as  ^  Thylauxieo- 
claws,'  just  as  he  claims  Macleay^s  Zygomaturus  to  be  the 
part  to  which  the  NototheriunfC%  mandibled  belong."  Good, 
clever,  liberal,  and  obliging  Professor  Thomson  is  gone  to 
his  long  home,  and  Professor  Owen  has  not  disappointed  my 
expectations^ 

The  claw  to  which  I  more  particularly  refer  as  being  that 
of  a  ^^  megatheroid  animal,"  and  which,  with  its  next  joint, 
is  deposited  in  the  Australian  Museum,  where  it  may  be  in- 
spected (taUe  case  C),  is  what  I  stated  it  to  be — ^^  the  ungual 
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or  terminal  phalanx  of  a  creature  allied  to  the  MylodonJ**  The 
upper  hce  of  the  sheath  is  naturaUy  open :  and  the  nextjoint. 
IB  short  and  thick,  like  some  of  the  phafanges  of  Professor 
Ovren's  Myhdon  (see  ^  Memoir  of  Mylodatij  pbtes  15  and  16). 
I  am  not  going  to  try  and  prove  what  this  claw  is  not  like,  as 
Professor  Owen  does.  I  only  draw  attention  to  the  probability 
that  there  were  in  olden  times,  as  at  the  present  day,  small 
Edentata  as  well  as  large  ones ;  and  as  I  nrst  discoveied  the 
pesence  of  fossil  edentate  Monotremes  in  this  country,  I  may 
be  allowed  to  say,  with  the  evidence  before  me,  that  animals 
aUied  to  the  Myhdon  will  yet  be  found.  I  am  very  careful  in 
my  statements :  I  respect  Professor  Owen,  and  am  ready  to 
serve  him  at  any  time,  whatever  difference  there  may  be  in  our 
opinions.  I  have  cast  my  lot  with  Australians  these  twenty 
years;  I  have  had  opportunities  like  few  persons  living  to 
study  our  fauna,  and  wiU  not  give  in,  because  it  must  be  proved 
first  that  I  am  wrone.  I  shall  always  strive  to  deserve  the 
high  compliment  which  Professor  Owen,  as  well  as  Professor 
Flower,  have  paid  me  regarding  my  ability  as  the  Curator  of 
the  Australian  Museum ;  and  I  hope  that,  like  the  tattoo- 
marks  in  ^'Tichbome  v.  Lushington,"  my  postscript  will 
settle  the  disputed  point. 

PoSTBCBiFT. — ^In  [drawing  a  few  of  the  lower  incisors  of 
^  Thylacoleo  "  last  night  for  the  purpose  of  giving  illustrations 
of  them  in  a  future  issue  of  the  ^  Sydney  Mau,'  I  noticed,  to  my 
astonishment,  clear  evidence  of  attrition  on  the  inner  side  of 
severaL    There  was  no  doubt  about  it,  they  had  touched  each 
other  during  the  lifetime  of  the  animal  (as  kangaroo-teeth  do), 
bat  generaUy  at  the  tip  only.     In  one  specimen,  however,  the 
surface  of  the  inner  siae  was  observed  to  be  quite  smootii  to 
the  extent  of  one  inch  on  the  lower  margin.    The  ridge  so 
prominent  in  young  or  immature  specimens  had  totally  oisap- 
peaied,  and  my  supposition  that  the  jaws  were  loosely  attached 
IS  clearly  borne  out.    Professor  Owen  lays  great  stress  on  the 
sharp  points  of  all  the  lower  incisor  teeth  found  in  a  perfect 
state;  and  as  he  makes  this  an  argument  in  favour  of  the  car- 
uivority  of  our  now  '^  unmasked     friend,  I  may  as  well  state 
why  the  teeth  are  not  worn  down.    Every  one  of  our  upj^ 
inciaors  of  Thylacoleo  has  the  under  surface,  against  wnich 
Ae  lower  teeth  work,  scooped  out ;  and  even  in  yoimc^  ani- 
mals the  teeth-marks  are  plainly  visible,  and  not  a  vestige  of 
enamel  can  be  seen.     Is  it  a  wonder  that  the  lower  incisor 
teeth  keep  perfect  so  long  as  they  are  not  violently  broken  off? 
and  will  Professor  Owen  continue  to  call  this  probably  hand- 
some and  certainly  harmless  creature,  with  '^  trembling  jaws," 
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the  felleat  of  savage  carnivores  ?    How  bears  *^  the  Cnviezian 
principle  "  an  ordeal  with  animals  which  Cuvier  did  not  know 
and  did  not  dream  of?    The  test  has  been  applied,  and  hnman 
vanitj  is  exposed  again. 
Sydney,  May  ISth,  1872. 

EXPLANATION  OF  THE  PLATES. 
Plate  XL 

JF^,  1.  Lower  jaw  of  ThylacoUo,  ahowing  the  pomdon  of  the  broken 
ramuB  and  coronoid  proceee,  restored  from  fragioeiits  in  the  Aus- 
tralian Museum  at  Sydney :  a,  indsois ;  h,  two  or  three  tuber- 
cular teeth,  representing  canine  and  first  and  second  premolars ; 
Cj  third  premolar;  d,  nrst  molar;  e,  second  molar;  /,  base  of 
fractured  ascending  ramus  and  coronoid  process. 

J^.  2.  SkuU  of  Hiylaccieo  from  the  side,  restored :  a,  first,  6,  second^  c, 
third  upper  ihdsor ;  d^  upper  canine ;  e^  first,/,  second,  g,  third 
upper  premolar;  A,  lower  incisor;  t,  two  or  three  tubercular 
teeth  representing  canine  and  premolars;  i',  third  lower  pre- 
molar; £,  first,  ^second  lower  molar;  fn,ind9ected  angle  of  lower 
jaw;  n,  condyle. 

F^.  3.  Skull  of  Thylacoleo  as  restored  by  Erefit  in  1869. 

I^,  4.  Skull  of  ThyheoUo  as  restored  by  Pro£  Owen  in  the  EncycL 
Brit.  vol.  xvii.  p.  176  (1860). 

Fig.  6.  Lower  jaw  of  CSucum  maeulaHM,  showing  close  relationship  to 
Thylaeoleo, 

Fig$.  6,  7.  The  skull  and  lower  iaw  of  Dactuicpnla  trunrgatOj  to  show 
the  powerful  incisor  teetn  of  a  Tegetable-  or  mixed-feeding  pha- 
langer. 

J^.  8.  Canine  and  upper  fix>nt  teeth  of  BdUmgia  rufeteena :  a,  first  in- 
cisor ;  h,  canme. 

*»«  AU,  except  fig.  8,  reduced  about  one  hal£ 

Platb  XII. 

Fig.  1.  The  dentition  of  ITiylacoieo,  reduced  about  one  hall    The  letten 

as  in  PL  XI.  fig.  2. 
Fjp,  2.  Left  lower  incisor,  showing  the  extent  of  the  enamelled  portion. 
jFy.  3.  Right  lower  incisor,  outer  suifaoe. 
Fkg,  4.  Pint  right  upper  incisor :  a,  inner,  and  6,  outer  view,  showing  the 

extent  of  the  enamelled  part  ^ 
Fuf.  6.  Hrst  left  upper  incisor,  inner  yiew. 
F^,  6.  First  right  upper  incisor,  two  views,  from  Sir  T.  Mitchell's '  Three 

Ezpe£tionV  1836. 
Fig.  7.  Riffht  lower  incisor,  with  fractured  crown,  from  Sir  T.  Idltdiel], 

Jfy.  8.  Left  lower  incisor  of  a  young  Thglacoko, 

jF^«.  9, 10.  Second  upper  incisors. 

F^,  11.  Right  upper  canine  of  a  new  species  of  Thglaeoleo, 

Fip,  12.  Fractured  upp^  canine. 

JFkw.  13, 14.  Upper  canines. 

Fig$,  16--18.  Four  premolars. 

Fig,  19.  Right  lower  third  premolar,  much  woia,  from  Sir  T.  Mitchell, 

Fig.  20.  Upper  molar,  riffht  side. 
Fig,  21.  Upper  canine  of  a  tiger. 
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XXYI. — Description  of  two  new  Fishes  from  Tasmania. 

By  Dr.  A.  Guntheb. 

In  a  collection  of  TaBioaniaii  fishes  presented  by  Morton 
Allport,  Esq.,  to  the  British  Mnsenm,  two  fishes  were  con- 
tained which  appear  to  have  hitherto  escaped  observation. 

Laniopebca,  g.  n. 

This  genus  wonld  appear  to  be  allied  to  the  Percoid  group 
dApoffoninaj  and  more  especially  to  Scombrcps^  as  far  as  we 
aie  able  to  judge  from  external  characters. 

Body  compressed,  rather  elongate,  covered  with  thin  deci- 
duous scales  of  moderate  size.  Heaa  with  the  snout  produced 
and  pointed,  entirely  covered  with  small  scales.  Cleft  of  the 
mouth  wide,  with  the  lower  jaw  projecting.  Jaws,  vomer, 
and  palatine  bones  with  narrow  bands  of  villiform  teeth,  and 
with  an  outer  series  of  stronger  teeth.  A  pair  of  very  strong 
canine  teeth  in  the  upper  jaw.  Tongue  smooth.  Eye  of 
moderate  size.  Branchiostegals  seven ;  pseudobranchiae.  Two 
dorsal  fins,  the  first  composed  of  a  few  feeble  spines ;  the  soft 
dorsal  and  anal  with  rather  numerous  rays ;  the  latter  with 
two  spines.  No  denticulations  on  the  cranial  bones,  the  oper- 
calar  margins  being  very  thin  and  membranaceous. 

Lanioperoa  mordax. 
D.  5  I  ^.    A.  |.    L.  lat.  66. 

The  height  of  the  body  is  contained  five  times  in  the  total 
length  (wimout  caudal) ;  the  length  of  the  head  thrice  and  one 
fourth.  The  eye  is  nearer  to  the  end  of  the  opercle  than  to  that 
of  the  snout,  its  diameter  bein^  two  elevenths  of  the  length  of 
the  head,  and  equal  to  the  width  of  the  interorbital  space.  The 
maxillary  does  not  quite  reach  the  vertical  from  the  firont  margin 
of  the  eye,  which  is  immediately  below  the  upper  profile.  The 
teeth  of  the  outer  series  in  the  upper  jaw  are  subequal  in  size,  and 
much  smaller  than  those  in  the  lower,  the  four  or  five  posterior 
of  which  are  enlarged,  distant,  and  canine-like.  Jrosterior 
margin  of  the  prseoperculum  aeeply  emarginate.  Pectoral 
fin  not  quite  half  as  long  as  the  head,  the  upper  rays  the 
lon^t;  root  of  the  ventral  fins  at  a  very  short  distance 
behmd  that  of  the  pectorals.  Dorsal  spines  very  feeble. 
Caadal  forked.    Coloration  xmiform. 

One  specimen  has  been  sent,  11  inches  lon^.  Mr.  M.  AU- 
port  savs  that  it  is  of  medium  size  and  called  '^  Pike "  or 

Jack  "  by  the  colonists. 
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Chilodactylus  AUporti. 
D.g.    A.g^.    L.  lat.  55-^. 

Allied  to  Ghilodactylua  ntgrtcoMj  but  with  the  bodj  more 
elevated  and  with  the  ventriQ  fin  reaching  to  or  even  slightly 
beyond  the  vent. 

The  height  of  the  body  is  contained  twice  and  a  half  or 
twice  and  two  thirds  in  the  total  length.  Six  simple  pectoral 
raysy  the  second  of  which  is  the  longest,  but  projects  only  a 
little  beyond  the  membrane.  Dorsal  spines  strong,  the  fifth, 
sixth,  and  seventh  being  the  longest^  not  quite  one  naif  of  the 
lengtn  of  the  head.  The  spinous  and  soft  dorsal  fins  of  nearly 
equal  height ;  but  the  last  spines  are  much  shorter  than  the 
first  rays.  Scales  very  rough.  There  are  five  lon^tadinal 
series  of  scales  above  the  lateral  line ;  and  a  band  of  minute 
scales  runs  along  the  base  of  the  entire  dorsal  fin. 

Purplish  brown,  with  six  broad,  slightly  oblique,  blackish 
cross  bands ;  fins  and  opercular  membrane  deep  black. 

Mr.  Morton  Allport  nas  presented  to  the  British  Museum 
two  specimens,  11  inches  long:  but  the  species  grows  to  a 
much  larger  size,  as  we  possess  m>m  another  collection  a  third 
example  which  is  two  feet  long. 


XXVII. — On  the  Nomenclature  of  the  Foraminijercu    ]^  W. 
K.  Pabker,  F.R.S.,  and  Prof.  T.  Rupert  Jones,  F.G.S. 

Part  XV.  The  Species  figured  by  Ehrenberg. 
[Continued  from  vol.  ix.  p.  303.] 

XIV.  Foraminifera  from  the  Chalk  of  the  Isle  of  Mden^ 
Denmark.  (Monatsberichte,  1838,  p.  192;  Abhandlungen, 
1838,  table  iii.  pi.  4.  fig.  ii.) 

PI.  XXIX.  figs.  1,  a,  £.  c,  Rotalia  laxa^  and  fi^.  2,  R.perfih 
rata,  must  both  be  reterred  to  the  subdiscoi£d  variety  of 
Okingerina  buUoides  known  as  OL  cretaceaj  D'Orb.  Figs.  3 
to  7  axe  neatly  grown,  joung  or  arrested  PlanorbtUiruBj  with 
fflobose  chambers,  comparable  with  the  early  stages  of  growth 
in  PLfarcta.  They  may  for  convenience  be  grouped  as  PL 
globtdosa  (Ehr.).  Such  are  figs.  3,  a,  i,  c,  SotaUa  densa] 
fig.  4,  22.  senaria:  fig.  5,  B.  quatema]  fig.  6,  R.  glcbubsa^^ 
1838 ;  fig.  7.  £.  teptosmra. 

Fig.  8,  RotalicL?  (Plantdtna?)  monospira.  is  .a  rotiform 
I\dmntdina  (?),  with  thick  marginal  wall  and  strong  straight 
septa,  and  with  a  curious  symmetrical  set  of  holes,  one  at  the 
base  of  each  chamber,  around  the  large,  convex,  central  cham- 
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ber.  It  seems  to  belong  to  the  snbfype  Pidvinultna  elegansy 
with  its  snbqimdrangalar  chambers ;  and  it  maj  be  P.  Ormanyi 
or  P.  earacoUa  (Roemer),  showing  the  high  umbonate  face. 
Fig.  9|  Rotalia  cretoBj  is  a  relatively  large  Planorbulinay  an- 
swering U>  Beuss's  PL  ammonoidea.  Fig.  10,  Planvlina  tur- 
gida^  and  fig.  11,  PI.  sicula  (1838),  are  PlantdincBj  near  to,  if 
not  the  same  as,  PI.  arimtnenaisy  with  falcate  chambers.  So 
also  the  much  larger  (fig.  12)  PL  ocdlaris ;  bnt  its  large  scat- 
tered foramina  maj,  like  those  in  fig.  8,  possibly  be  due  to 
parasitic  borings*. 

Figs.  13,  PL  amplay  and  14,  PL  angtutaj  are  thick-margined 
and  strongly  s^tated,  with  triangxdar  and  oblong  segments, 
as  in  fig.  8,  ana  may  be  flat-face  views  of  Pulvimdina  cara- 
(xilnj  P.  omaiaj  or  some  other  of  the  P.  elegans  ^oup.  (See 
Phil.  Trans,  vol.  civ.  p.  890  &c.)  Fig.  15,  Planuhna  apatiosa^ 
a  jomifi;  form  of  PL  sptUtaaay  £hr.  (from  the  tripoli-shale  of 
Oran,  AMca),  Monatsb.  1844,  pp.  67  &  94,  and  *  Mikrogeol.' 
pL  jod.  fig.  95,  is  a  variety  of  PulvtniUtna  repanda^  near  var. 
pdcheOa. 

Fig.  16,  TextHoaria  sulcata  ("  Text,  atnata^  1838 ")  may 
well  pass  as  T.  striataj  Ehr.  Figs.  17,  a,  i.  Text,  globulosa 
(1838),  is  the  common  minute  (arrested)  form  of  T  gtthoaa. 
Figs.  18,  a,  6,  TeaU.  linearis  ("  T.  adculajta^  1838 :  see  btropho- 
conus '')  is  Bolivina  punctata.  As  all  Ehrenberg  s  Strophoconi 
are  either  BcliviwB  or  closely  allied  VirgvUnoe.  the  allusion  to 
Strcphoconus  here  might  have  been  carried  furtner  with  justice 
to  our  author's  perspicacity.  Fig.  19,  Text,  dilatata  (1838),  is 
a  good  T.  gtbhosa.  Figs.  20,  a,  hy  Text,  aculeatay  are  separa- 
ble,— 20  a  as  a  coarse  aculeate  Text,  gtbhosay  and  20  i  as  a 
thick-shelled  variety  of  Bolimna  purustataj  bluntly  aculeate  on 
the  outer  mar^  of  each  chamber,  and  as  such  might  be 
reristered  as  n.  aculeata]  whilst  tne  Textilaria  falls  to  T. 
wangulata^  D'Qrb.,  1846.  Fig.  21  a,  Teost.  pachyaulax 
C' compare  T.  ftrctni"),  and  fig.  21  ft,  T.  sulcata^  come  under 
r.  <fenato,  Ehr. 

Fig.  22,  Orammostamum  polystigma^  is  either  a  young  spe- 
cimen or  the  early  chambers  of  a  very  broad  strong-snelled 
BoUvina  dilatata^  Beuss,  with  short  out  transversely  broad 
and  falcate  chambers;  23,  (7r«  dilatatumj  is  also  a  thick- 
shelled  Bolivina  dilaUxtaj  but  with  less  curved  and  more 
Quadrangular  chambers;  24,  Qr.pinnulay  is  a  common  Texti-- 
^oria  of  the  gtbhosa  type,  with  a  smooth  and  evenly  tapering 
sabaicuate  shell ;  25,  Ur.  convergensy  is  probably  a  long-ovate 
well-grown  Bolivina  punctata  (?),  but  without  visible  pores; 

*  In  specimens  from  the  Chalk  of  Meudon  there  are  frequent  borings 
(figB.  20, 87,  &  88  of  nl.  xxvii.). 
Ann.  ds  Mag.  N.  Hist.  Ser.4.   VoLx.  15 
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26,  Or.  divergens,  is  a  subconical  delicate  B.  punctata ;  27,  Or, 
linearCj  is  a  delicate  subcjlindrical  B.  punctata  of  laical 
character;  28,  Ch.  rhomboidale^  is  a  relatively  large  Vtrgultna 
squamosa,  Vtrgultna  is  a  subgenus  of  BolimnOj  haying 
fiattish,  smooth,  and  delicate  shells,  with  extremelj  fine  pores, 
and  with  the  chambers  built  up  more  or  less  regularly  anglewise ; 
whilst  Bolimna  is  coarser  in  shell-structure,  and  its  chambers 
are  rounder,  or  at  least  shorter  transyersely.  Vtrgultna  squa- 
mosa comprises  the  very  regularly  Textilariform  varieties; 
F.  Schreibersii  takes  those  that  have  long  inflated  chambers, 
variously  arranged,  parallel  with  the  axis  of  the  shell,  or  nearly 
so — sometimes  resembling  a  Polymorphina^  sometimes  modi- 
fied by  a  partial  twist  of  growth  and  passing  towards  BuUmina 
proper,  of  which  genus  both  Boltvina  and  Virgtdina  are 
sections. 

Fig.  29,  Proroporus  verrucosus^  is  a  tuberculated  or  coarsely 
granular  entosolenian  Polymorphina  tuberculata,  and  may  be 
added  to  the  synonjmy  of  that  species  in  the  "  Monograph  of 
Polymorphina^^^  Lmnean  Soc.  Transact,  vol.  xxvii.  p.  242. 
Fig.  30,  Polymorphina  glabra^  is  Virgulina  squamosa ;  and  31, 
P.  asparagus^  is  a  narrow  subvanety  of  the  same.  Figs. 
32-36  are  various  small  individuals  of  Virgulina  Hemprickii 
(Ehr.),  described  more  fully  in  the  ^Geol.  Mag.'  no.  89, 
p.  509 ;  and  they  represent  forms  that  may  be  said  to  be  trans- 
itional between  v.  Schreibersii  and  Btdimina  proper  (32,  Stro- 
phoconus  ovum ;  33,  8tr,  c^a ;  34,  Str,  fioscutus ;  35,  8tr. 
gemma ;  36,  Str.  gracilis).  Fig.  37,  Gruttutina  turritOj  «=  Ver^ 
neuilinapygmoea  (Egger) ;  38,  Pleurites  turgiduSy  =  Vtrgultna 
Hemprichit  (see  above) ;  an  aperture,  visible  on  the  inner  side 
of  the  terminal  chamber,  is  diagnostic,  as  in  pi.  xxviii.  f.  30, 
showing  the  really  Bulimine  character  of  the  shell,  and  indi- 
cating the  passage  of  the  Yirguline  into  the  Cassiduline  section 
of  this  genus. 

Fig.  39,  Vaginulina  linearis  (fragment),  ^Margtntdina 
ensis,  Reuss  (' Bohm.  Kreid.'  ii.  pi.  13.  fig.  27).  Fig.  40, 
Vaginulina  acuta  (fragment),  belongs  to  the  Oitharina  section 
of  the  subgenus.  Fig.  41,  Planularia  tenella^  is  a  delicate 
young  or  arrested  Cristellaria^  such  as  in  the  full-ffrown  state 
would  arrive  at  either  the  Planularian  or  the  Margmuline  con- 
dition. 

Fig.  42,  Nodosaria  aculeataj  is  a  very  interesting  thick- 
shelled  and  elongate  variety  of  N,  radicma^  having  numerous 
prickles,  chiefly  but  not  wholly  on  the  base  of  the  chambers, 
pointing  backwards.  Obliaue  and  tapering  (Dentaline)  sub- 
varieties  of  this  form  have  been  plentifully  met  with  in  Ter- 
tiary strata,  as  Dentalina  Adolphina  D'Orb.  (almost  straight 
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as  figured  bj  Bomemaiiny  from  Hermsdorf)^  D,  scabraj  Renss. 
D,  spinescensy  Beiiss ;  and  Nodosaria  hispiday  D'Orb.,  ana 
M  (xmspurcataj  Reuss  (both  Tertiaiy);  are  straight  forms 
very  near  to  Ehrenberg's  N.  aculeata ;  and  the  first  takes  pre- 
cedence. Figs.  43,  a,  6,  N.  vulaarisj  and  fig.  44,  N,  truncatay 
belong  to  the  simple  elongated  N.  radicula  type,  with  short 
and  close-set  chambers.  Herein  they  resemble  N,  glabray 
D'Orb.,  and  the  almost  straight  Dent.  JUiJbrmisy  D'Orb.*, 
^  more  closely,  as  also  does  the  foregoing  N.  aculeatay 
excepting  as  to  its  prickles  and  straightness.  Nod.  svbulcUa 
(Reuss, 'Bohm.  Kreid.'  ii.  pi.  13.  fig.  11),  however,  is  the 
earliest  published  form  with  which  figs.  43  and  44  most 
nearly  correspond.  Indeed,  as  often  stated  already,  the  difier- 
ences  above  alluded  to  are  not  of  essential  value  in  a  zoological 
point  of  view. 

Fig.  45,  Mxliolaovumy  ^Lagenagloboaa.  Fig.  46,  Miliola 
caudiuaj  ^=Laffena  apictdatay  Beuss  (1851).  Fig.  47,  8yn~ 
fpira  tnquetray  seems  to  be  the  spiral,  non-segmented  com- 
mencement of  some  Spirilline  form,  assuming  a  triangular 
outline  externally  as  it  advances  in  growth. 

Xanthidia  and  Coocoliths  are  also  figured  on  this  plate  as 
occnning  in  the  Chalk  of  M5en. 

Snch  Foraminifera  as  the  above  are  found  at  about  100 
fathoms  depth. 

Species  and  notable  Varieties  from  the  ChdUc  of  MoeUj  figured 

by  Ehrenberg. 

1.  Lagena  globosa  (Jfonto^u). 

2. apiculata,  Rss. 

3.  Nodosaria  hispida,  W  Orb. 
4 Bubulata,  Rss. 

5.  Vaginulina  acuta,  Blhr. 

6.  Marginulina  ensis,  Rss. 

7.  Planularia  tenella,  Ehr. 

8.  Polymorphina  tuberculata,  /)'  Orb. 

9.  Bouvina  punctata,  D^  Orb. 

10.  dilatata,  Rss. 

11.  aculeate,  Ehr. 

12.  Virgulina  squamosa,  Z)'  Orb. 

13.  asparagus  {Ehr.). 

14.  Hemprichii  {Ehr.). 

15. gemma  {Ehr.). 

16.  Textilaria  gibbosa,  />'  Orb. 

17. subangulata,  D^Orb. 

*  After  Soldani,  Ann.  Nat  Hist  ser.  4,  vol.  viii.  p.  156. 
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18.  Textilaria  pinnula,  Ehr. 

19.  striata,  Ehr, 

20.  globulosa,  JEAr. 

21.  Vemeuilina  pjgmsea  (Eager). 

22.  Globigerina  cretacea,  D  Orb. 

23.  Planorbulina  ammonoides,  Bss. 

24.  globulosa  (Ehr.). 

25.  Planulina  ariminensis,  -D'  Orb. 

26.  Pulvinulina  elegans  {D'Orb.)? 

27.  Orbignyi  (Rcem.)? 

28.  spatiosa  {Ehr.). 

29.  Synspira  triquetra,  ^Ar. 

XV.  Foraminifera  from  the  Chalk  of  the  Island  of  Rugefij 
Baltic.  (Monatsber.  1838,  p.  192 ;  Abhandlung.  1838,  table 
II.  pi.  4.  fig.  iii.) 

PI.  XXX.  fig.  1,  Miliola  {Monocyatis)  arcella  (^^  OrbuUna 
universaj  D'Orb.  ?"),i8  Orb.  univeraa.  Fig.  2,  Nodosarta 
monile.  a  few  joints  of  a  short-chambered  N.  ovicula  (or  elon- 
gated N.  radicula) ;  probably  the  straight  form  of  Dentalina 
monilej  Hagenow,  from  the  same  Chalk.  Figs.  3,  a,  J,  Tex- 
tilaria globulosa  (1838),  =&,  T.  aibbosa  and,  a,  its  young  form 
or  early  chambers.  Figs.  4,  a,  6,  c.  Text,  auhata  (*^  T.  striata^ 
1838"),  and  figs.  5,  a,  i,  T.pacnyaulax  ("  compare  T.  brevis% 
are  strongly  marked  specimens  of  T.  striaUij  which,  though 
difiering  nrom  T.  gibbosa  only  in  its  ornament,  is  a  conyenient 
yariety.  Fig.  4  c  shows  that  the  septal  apertures,  otherwise 
normal,  are  slightly  lipped.  Figs.  6,  a,  i,  o,  cf.  Text,  linearis^ 
is  a  typical  Bolivina  punctata^  Fig.  7,  Text,  acutay  is  also 
Bolimna  punciataj  but  somewhat  irregular  in  shape ;  it  well 
matches  m  outline  Vir^lina  Beussiiy  Geinitz,  as  figured  by 
Reuss,  *  Bdhm.  Kreid.*  i.  pi.  8.  fig.  61 :  figs.  9  &  10  of  pi.  xxvii. 
(Meudon  Chalk)  are  yery  similar,  but  with  thicker  shell-walls. 
Fig.  8,  Text,  subtilisj  is  another  B.punctata^  small  and  regular, 
of  a  common  elongate-oyate  shape.  Fig.  9,  Orammostomum 
graciley  is  a  rather  coarse  Virgulina  Smreiberaii.  Figs.  10, 
a,  by  Chram.platyihecay  is  Textilaria  samttula.  Fig.  11,  Ghram. 
miUeporay  is  a  well-grown  Bolivina  atlatata  (see  also  fig.  15). 
Fig.  12,  Text,  infata  {^^  T.aspera^  1838,  partly"),  is  a  coaise- 
shelled  T.  gibbosa^  with  slight  marginal  prickles,  like  T.  sub- 
angulata  from  Moen,  p.  185 ;  and  fig.  13,  Gram,  aculeatum 
("  Text,  spinosa,  1838,  partly"),  is  a  smaller  indiyidual  with 
more  abundant  and  coarser  prictles  on  the  outer  edges  of  the 
chambers.  These  two  are  rough  relatiyes  of  the  beautifully 
neat  and  simply  aculeate  Text.  MaricB,  D'Orb.  Fig.  14,  Oram, 
pinnula,  seems  to  be  the  tapering  subarcuate  apex  of  a  Bolivina 
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dihtata.  In  outline  it  much  resembles  fig.  24,  pi.  xxix.,  which 
is  also  named  Gram,  pinnula ;  bat  the  latter  is  Textilarian  in 
the  arrangement  of  its  chambers.  Fig.  15,  Proroporus  ?  cla- 
vtdinay  is  a  strongly  built  Bolivina  ailatala^  corresponding 
with  Bolivina  ijicrassata  of  Beuss,  which  he  has  founa  in  the 
Chalk  both  of  Lemberg  and  of  Riigen. 

Fig.  16,  Sagrina  cretoe.  is  a  large,  pouting,  lipped  Bigenerina^ 
with  a  rough  shell  of  globose  chambers.  It  presents  a  sta^e 
of  growth  further  than  that  of  ^^Loxostomum  tumensy^  pi.  xxviii. 
fig.  25  (Geol.  Mag.  no.  89,  p.  608),  having  become  quite 
nniserial,  and  thus  passed  into  the  subgenus  Bigenerirta ;  but 
its  neck^  and  rimmed  aperture  gives  it  the  further  distinctive 
characters  of  the  subgenus  HeterostomeUaj  Beuss.  The  slight 
taberculation  visible  on  the  edge  of  the  figure  indicates  suf- 
ficiently the  habit  of  growth  so  much  more  fully  exposed  in 
the  blunt  spines  of  H.  aculeata  (Ehr.),  to  which  we  refer  also 
pi.  xxvii.  ngs.  21  &  22,  and  pi.  xxviii.  figs.  25  &  26,  on  ac- 
ooont  of  the  tendency  they  show  to  take  on  the  extension  of 
the  neck  and  its  marginal  thickening. 

Fig.  17,  Grammostomum?  decurrens^  is  a  beautiful  and 
characteristic  Virgulina  squamosa.  Fig.  18,  Polymorphina 
nudeus^y  is  a  variety  of  Virgulina  Hemprichiilfj  having  a 
tendency  towards  Cassidulina,  Fig.  19,  Pleurites  calciparusj 
is  a  Textilariform  variety  of  Virg.  Semprichii.  Figs.  20,  a,  J, 
Strophoconus  ovum^  is  a  small  Virg.  Schreibersii.  Fig.  21, 
fib*,  ccpa,  being  dark-shelled,  is  probably  Virg.  Hemprichiiy 
joxms.  Figs.  22,  a,  6,  Sphceroidina  gemmulay  =  8ph.  bulloidesy 
well  figured.  Figs.  23,  a,  i,  Rotaliaglobulosa  (1838),  figs.  24, 
a,  A,  R.  leptospiraj  and  fig.  25,  B.  pertusay  are  either  young 
PlanorbutiwB  or  young  UlohigerimB ;  in  this  state  they  are 
with  difficulty  distinguishable.  Figs.  23  &  25  resemble  the 
early  chambers  of  (tlobigerincBy  as  shown  in  figs.  26  &  38 ; 
fig-  24  may  be  PL  globulosa  (Ehr.) .  Figs.  26,  a,  J,  Phanerosto- 
mum  asperumy  is  decidedly  Globigerina  cretacea  of  the  sub- 
discoidal  type.  Fig.  27,  Rotalia  obscuray  =:  Cristellaria  rotulataj 
or  a  feebly  keeled  Cr,  cuUratay  like  Cr.prodiictajYon  Hagenow, 
from  Riigen.  Fig.  28,  Platyoecus  ?  squama^  seems  to  be  a 
variefy  of  Pulvinulina  repanda^  and  near  to  Pulv.  spatiosa 
(Ehr.),  pi.  xxi.  fig.  95,  and  pi.  xxix.  fig.  15.  Fig.  29,  Planulina 
onnulosay  szPlanorhdina  ammonoides.    Fig.  30,  Planulina  pa- 

*  This  is  entered  with  doubt  among  the  synoimns  of  Polymorphina 
nitimdala  in  the  ''  Monograph  of  Foli/fnarphina/[  Linn.  Soc.  Trana.  yol. 
xxviL  p.  234 :  but,  toge^er  with  several  other  Ehrenbergian  species  re- 
ferred to  in  that  Monograph,  will  have  to  be  erased. 

t  For  an  account  ofthia  species,  see  also  *  Geol.  Mag.'  no.  89,  pp.  608, 
509.  -o  rr 
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meranaj  s  Pulvintdina  Michelinianaj  seen  £rom  the  flat  top. 
Fi^.  31,  P/.  umbilicatay  looks  somewhat  like  an  umbonaie  Ort^- 
teUaria  cuUratay  or  rather  Cr.  rotulata  with  pinched  edge;  but  it 
is  doubtiul.  Fig.  32,  Nanionina  ?  spiraj  is  also  Cristellarian  in 
most  points,  like  the  foregoing ;  but  the  speckled  appearance  is 
peculiar.  Fig.  33,  Planulina  amplicUay  ^PUmcrbulina  am-- 
monoidea.  Fig.  34,  CrtsteUaria  porosay  is  a  fragment  of  some 
neatly  grown  Flanorbulina.  Fig.  35,  Criateltaria  rota^  be- 
longs to  a  limbated  Cr,  cuUratay  such  as  Cr.  planicottOy  Yon 
Hagenow,  from  RUgen. 

iig.  36,  Lenticulina  discuSj  is  Flanorbulina  Haidingeriy 
seen  with  the  umbilical  or  lower  face  upwards.  Fig.  37,  He- 
teroatomum  alternansy  is  VtrguUna  Hemprtchii  in  a  fine 
condition,  showing  the  characteristic  notch-like  infolded  aper- 
tures in  two  chambers,  and  exhibiting  a  transition  of  mrm 
towards  CasMulina. 

Fig.  38,  Olohtaerina  cretcBy  is  a  full-grown  01.  cretaceoj 
having  the  later  cnambers  relatively  large,  globose,  and  nearly 
equal  (compare  D'Orbigny's  figure  13,  pi.  iii.  *  M^m.  sur  £& 
Craie  blanche,'  &c.). 

Coccospheres,  Coccoliths,  Pyoddtcula  prisca  (?),  OaUumeUa 
aurichalcea  (1838),  and  Spongoliths  are  also  figured  on  this 
plate,  from  ^e  Chalk  of  KUgen. 

The  foregoing  lived  at  about  100  fathoms  depth. 

In  1842  Herr  von  H4OENOW  contributed  a  memoir  on  the 
fossils  of  the  Chalk  of 'Bttgen  (3rd  part,  Mollusks)  to  the 
'  Neues  Jahrbuch  fiir  Min.,  Geol.  u.  Palaeont.*  1842,  pp.  528- 
575 ;  and  at  pages  568-574,  and  in  pi.  ix.  figs.  20-26,  are 
described  and  illustrated  the  Foraminifera  he  met  with.  In 
1861  Prof.  Dr.  A.  E.  Reuss  treated  of  all  the  Foraminifon 
known  to  him  from  the  soft  Chalk  of  RUgen,  in  ^  Sitzungs- 
berichte  math.-nat.  CI.  Kais.  Akad.  Wissensch.  Wien.*  vol. 
xliv.  pp.  324-333,  pi.  v.  figs.  6-9,  pi.  vi.,  and  pl.  vii.  figs. 
1  &  2.  In  cases  where  the  species  were  merely  mentioned  by 
Von  Hagenow  in  1842,  but  figured  and  described  by  himself 
subsequently,  he  has  decided  to  adopt  the  names  given  with 
the  later  and  full  account  of  the  species.  The  following  are 
recognized  by  Reuss : — 

Lagena  simplex,  Rss. 

apiculata.  Ess. 

Nodosaria  monile,  v.  Hag.    Dentalinay  Rss.  [^Nodosaria 

montley  Ehr.] 
Dentalina  sulcata,  Nilsson. 
Steenstrupi,  Rss. 
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Frondicnlaria  aolea,  v.  'Rag. 

capilkrisy  Bss.  (^.  XineKOa^  v.  Hag.). 

Flabellina  lingula  (v.  Hag.). 

reticulata,  Bsa, 

CristeUaria  rotnlafa  [Lam.).     [?  PL  xxx.  figs.  31,  32,  ^  Mi- 

krogeol.'] 
exarata,  v.  Hag, 

tlanicostata,  v.  Hag.     [sPI.  xxx.  fig.  35,  'Mikro- 

Spachholtzi,  Ras.  {Or. produAta^  v.  Hag.).     [Compare 

pi.  xxx.  fig.  27, '  Mikrogeol.'] 

umbilicata,  Bss. 

Williamsoni,  Rsa. 

navicnla,  D*Orb,  {Or.  MiqiMj  v.  Hag.). 

retroflexa,  v.  Hag. 

Marcki,  Bas. 


multiseptata,  Baa. 
nnda 


septal 
,  JRaa. 


Haplophragmium  ovatom  {v.  Hag.). 
Nouionina  qnatemaria,  Raa.     [PuUenia.'] 
Planorbolina  involnta  {Raa.).     [A  plump  variety  of  PI.  Un* 
gerianaj  D'Orb.] 

constricta  (v.  Hag.).     [A  scarcely  distinct  subvariety 

o{  PL  ammanaidea  (Kss.).] 

ammonoides  {Raa.)  {I^norbulina  angvlaia^  v.  Hag.). 
[PI.  xxx.  figs.  29  &  33,  *  Mikrogeologie.']^ 

complanata  {Raa.)  {Planorbutina  umbilicata^  v.  Hag.). 
[=P?.  ro^ttfa,  (D'Orb.).*] 

(Truncatulina)   convexa   {Raa.)   {Trunc.  aublasvia^  v. 
Hag.).     [A  thick  subvarietv-  of  Truncatulina  lobcUula.] 
Botalia  umbilicata,  D*Orb.  {R.  turgida^  y.  Hag.).' 

globosa  (i;.  Hag.).     [Near  R.  MwJiVicato,  D'Orb.] 

Ataxophragmium  obesum,  Raa.  {Globigerina  conjluena^  v. 
Hag.). 
-  Presli,  Raa.  {Bulimina  amphiconica^  v.  Hag.  in  parte), 
obliquum  (Bulimina,  D^Orb.)^  Raa. 
Bulimina  gibbosaf  (Valvidina,  D^Orb.)y  Raa.  {Vcdvulina 

quadribullatay  v.  Hag.). 
intermedia,  Raa.  { Valtmlina  tribuUatay  v.  Hag.). 

*  In  this  case  the  name  given  by  D*Orbigny  in  1846,  yields  precedence 
to  that  applied  by  Von  Hagenow  in  1842,  unless  the  want  of  full  informa- 
tioD  about  the  species  when  mentioned  by  the  latter  interferes. 

t  Dr.  Reuse  observes  that  the  Riigen  specimens  have  no  mouth- valve, 
bat  otherwise  resemble  D'Orbigny's  Valvulina  g%bho$a.  We  are  satisfied 
that  the  ktter  is  a  true  V(dviUina,  as  well  as  Beuss's  Valvulina  tpicula 
from  the  Bohemian  Chalk. 
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Bnlimina  brevis,  D^Orb. 

OYuliuny  M8.  {Bid.  amphiconicay  v.  Hag.  in  parte). 

Puschi,  Rss. 

Outtnlina  cretacea,  AUh. 

Bolivina  incrassata,  Bss.  {Textularia  elongaiaj  v.  Hag.). 
[PL  XXX.  figs.  11  &  15y  ^  Mikrogeologie.'] 

The  following,  mentioned  by  Von  Hagenow  in  1842,  are 
not  noticed  bjKeuss  in  1861.  Under  tne  circomstances  of 
the  case,  they  cannot  be  regarded  ad  important  elements  in  the 
fossil  Foraminiferal  fauna  of  BUgen. 

Nodosaria  linearis  (?),  Roemer, 

Marginulina  nitida,  v.  Hag. 

Planularia  nodosa,  v.  Hag.  op.  ciL  pi.  9.  f.  21,  p.  569. 

•^—  compressa,  r.  Hoff. 

Globi^erina  globosa,  v.  Hag. 

Bobuhna  Comptoni  {8ow,)» 

sublflBvis,  V.  Hag, 

—  crenata,  v.  Hag, 

BpecieB  and  notable  Varieties  from  the  Chalk  of  Riigen^ 

figured  by  Ekrenberg, 

1.  Orbulina  universa,  D^Orb. 

2.  Nodosaria  oyicula,  2>'  Orb. 

3.  Cristellaria  rotnlata  {Lam.). 

4.  cultrata  {Montf^, 

5.  BoUvina  punctata,  JD^Orb. 

Q.  Beussii  {Oeinitz). 

7.  dilatata,  Rsa. 

8. incrassata,  Rss, 

9.  Yirgulina  squamosa,  2>'0r&. 

10.  Schreibersii,  Czjzek. 

11.  Hemprichii  {Ehr.). 

12. nucleus  (Ehr.). 

13. calcipara  {Ehar.). 

14.  Textilana  sagittula,  Defr. 

15.  gibbosa,i)'OrJ. 

16.  subangulata,  D^Orb. 

17.  striata,  Ehr. 

18.  globulosa,  Ehr. 

19.  Heterostomella  aculeata  (Ehr.). 

20.  SphaBroidina  bulloides,  2>'0ri. 

21.  Griobigerina  cretacea,  D'OrJ. 

22.  Planorbulina  aramonoides,  Rss. 

23. Haidingerii  (D'Orb.). 
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24.  Planorbulina  globnlosa  (Ehr.). 

25.  Polvinulina  Micheliniana  {D^OrbJ), 
26. squama  {Ehr.). 

XVI.  Fcraminifara  from  the  Chalk  of  Vohk^  on  the  Volga^ 
BussicL  (Ehbenberg,  '  Das  unsiclitbar  wirkende  organische 
Leben/  1842,  p.  52.) 

PL  XXXI.  figs.  If  Gj  bf  Cy  Miliola  sphcervlaf  »  Orbulina  uni" 
versa.  Figs.  2&3f  M,  paradoxa^  and  fig.  4,  M,  ovum,  appear 
to  be  isolated  chambers  of  Olobtgerina.  Fig.  5,  if.  UevtSy  is 
the  Lagena  emaciata^  Beuss.  Fig.  6,  M.  stiligeray  is  a  Laaenaf 
exactly  like  a  recent  one  we  have  from  the  Abrolhos  ibanki 
flat,  elongato-lanceolate.  and  marginate,  with  a  bimncronate 
baae^  due  to  the  wing-lixe  ends  of  the  keel  on  each  edge ;  ex- 
ceptmg  in  the  last-mentioned  feature,  it  resembles  fig.  46, 
pi.  xxix.  Fi^.  7,  Vamnultna  rotundataj  the  first  three  chambers 
of  a  strong  simple  Va^nuUna  like  F.  marffinataj  D'Orb.  Fig. 
ijNodosaria  montlej  is  a  rather  thick-set  N.  ovicula, 

Fiff.  9,  Texttlaria  stnata^  and  fig.  10,  T.  sulcata  ?  ("  T.  stri- 
ato?  ),  are  T.  striata^  Ehr.  Fig.  11,  Text.  amplioTy  and  figs. 
12  &  13,  T.  alobtdosa  ampliojta,  are  T,  globulosay  Ehr.  (small 
arrested  T.gtbbosa).  Figs.  14  oc  15,  Text,  linearis,  and  fig.  16, 
Onanmostomum  awtdatumy  are  small  specimens  of  T.  agglu- 
Unans.  Fig.  17,  Text,  aculeaia,  is  a  coarse  T.  gibhosa  with 
apiculate  chamber-walls,  like  fig.  20  a,  pi.  xxix.,  and  figs.  12, 
13,  pi.  XXX.,  =  T.  suhangukUGy  D'Orb.  Figs.  18,  19,  Oram, 
rosstcumy  and  fig.  20,  (7r.  secundarium  (?),  are  various  speci- 
mens of  Teaet.  sagittuia.  Fig.  21,  Or.  incrassaiumy  is  a  thicks- 
shelled  Virmdina  Schreibersii.  Fig.  22.  Or.  attentuOumy  is 
BoUvina  dtlatata  with  a  strong  shell.  Figs.  23  &  24,  a,  by  c, 
Oram,  pachydermay  and  fig.  25,  Or.  thebatcwm  (?),  are  coarse- 
shelled  Virg.  Schreibersii.  Fig.  26,  Or.  laxum  (?),  is  Poly- 
morphina  lactea.  .Fig.  27,  Or.  meaoMglossumy  is  a  fragment  of 
a  large  VirguUna  squamosa. 

Fig.  28,  Sagrina  cretcsy  represents  a  strong  but  somewhat 
ill-grown  individual  of  the  pouting  Bigenerinay  with,  slightly 
d^tate  chamber-margins,  referred  to  Heterostomella  aculeata 
(pL  XXX.  fig.  16)  at  page  189.  Fig.  29,  Loxostomum  tumensy 
is  a  fine,  free-grown,  smooth-shelled  individual  of  the  same 
species.  Fig.  30,  Polymorphina  acanthophoray  and  fig.  31, 
A  cbtusay  appear  to  be  voung  Bigenerine  specimens  allied  to  the 
kst  mentioned,  but  witn  longer  and  strai^ter  flask-like  cham- 
bers, nearly  parallel  to  the  axis  of  the  shell.  A  spike  on  the 
base  of  the  snell  ^ves  the  name  to  the  larger  specimen ;  but 
Ais  feature  is  indicated  on  the  other  also.  They  nearly  con- 
form with  B.  (Oemmulina)  digitatOy  D'Orb. 
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Fig.  32y  Strophoconua  ovuniy  and  figs.  33  &  34,  8t.  9pieula^ 
are  small  coarse-shelled  VirgultnoB  Schreibersiu  Figs.  35  &  36, 
Pyrulina  ovuluniy  ^Polymorphina  lactea.  Fig.  37,  PleurUes 
turgensj  probably  Virgulina  Hemprtchii^  but  doubtfol ;  it  may 
possibly  be  a  Polymorvhina.  Figs.  38--53  represent  different 
ages,  stages,  and  conaitions  of  Qlobigerina  cretacea  (fig.  38, 
Rotalia  perforata ;  fig.  39,  R.  qtuUema ;  figs.  40, 41, 43,  -K.  glo- 
bulosa ;  fig.  42,  R.  laxa ;  fig.  44,  R.  aspera ;  fig.  45,  49,  R. 
Iy)t09ptra;  figs.  46,  47,  R.senaria]  fig.  48,  R.  glomeraia] 
figs.  50, 51,  R.  wolgensis ;  fig.  52,  PlanuHnaincurvaia^  showing 
the  diagnostic  aperture ;  and  fig.  53,  PL  ocellata). 

Fig.  54,  Lenticulina  ?  pachyderma^  a  Pulvinulina  earacoRa 
(Bcem.).  Fig.  55,  Planulina  umbilicata  (?),  represents  the 
central  chambers  of  a  Planulina ;  compare  fig.  60  for  instance. 
Fig.  56,  PLporcphcenay  and  fig.  67,  PLpardalisy  are  relatively 
large  specimens  of  probably  Planulina  ariminenais.  Fig.  58, 
Lenticulina  discus ^  »  Planorhdina  Haidingerii.  almost  of  the 
typical  form.  Fig.  59,  Planulina  micromphataj  fig.  60,  PI, 
ampliataj  and  fig.  61,  PL  ampla^  are  all  probably  JPlanuUnm 
belonging  to  the  PL  ariminensis  type. 

Fig.  62,  PL  turgida.  seems  to  be  a  small  Operculina,  This 
subgenus  of  Nummulina  is  rare  in  the  Cretaceous  strata,  and 
therefore  the  Russian  specimen  is  of  great  interest.  Two 
OperculincB  (one  described  and  figured  by  Beuss  as  Amphi" 
stegina  Fleuriasij  D'Orb..  and  the  other  as  Op.  cretacea)  occur 
in  the  Maastricht  Chalk,  ^  Sitzungsber.  Akad.  Wien,'  vol.  xlir. 

Sp.  308, 309,  pi.  L  figs.  10-12,  and  pi.  ii.  fig,  1,  a,  6.  Another, 
escribed  ana  figured  by  Beuss  as  Amphistegina  dypeohu 
(Zeitschr.  Deutscn.  geoL  Gesellch.  vol.  vii.  pi.  ix.  fie.  9),  was 
found,  in  Upper  Chalk  of  the  same  age  as  that  of  Maestricht, 
at  Mecklenburg.  From  the  Lower  Cretaceous  formation  in  the 
Haute-Mame,  France,  M.  Comuel  has  a  somewhat  doubtful 
Operculina  {Op.  angularis)j  M^m.  Soc.  G^l.  France,  ser.  2, 
vol.  iii.  part  1,  M^m.  no.  3,  pi.  2.  figs.  20-22. 

Coniostylis  and  Coccoliths  are  also  figured  on  this  plate. 
The  group  of  Foraminifera  here  represented  belonged  to  a 
fauna  inhabiting  a  shallower  part  of  the  sea  than  that  with  the 
western  Chalk,  probably  from  50  to  100  fathoms  in  depth. 

Species  and  notable  Varieties  from  the  Chalk  of  Volskj  Russia^ 

figured  by  Ehr&nberg. 

1.  Orbulina  universa,  D*Orb, 

2.  Lagena  emaciata,  Rss. 

3.  stiligera  (JSXr.). 

4.  Nodosaria  ovicula,  D*Orb. 
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6.  Pofymorphina  lactea  (W,  &  J.). 

7.  BoUvina  dilatata,  Bss, 

8.  Yirgalina  squamosa.  i>'Or&. 
9. SchreiDersii^  Czjzek. 

10.  Hemprichii  (JS%r,)? 

11.  Textilaria  a^glutinanSi  D*Orb, 
12. sagittma,  D^. 

13.  pbbosa,i)'OrJ. 

14. subangolatay  D*Orh, 

15. globulosa,  Ekr. 

16.  Bigenerina  acanthopora  {Ehr,). 

17.  Heterostomella  tumens  (£%r.). 
18. aculeata  {Ehr.). 

19.  Globigerina  cretacea,  D^Orb. 

20.  Planorbulina  Haidingerii  (2>'0rJ.). 

21.  Flanulina  ariminensisy  Z>'  Orb. 

22.  Palvinnlina  caracolla  {Rcemer). 

23.  Operculina  tnrgida  (JSAr.). 

XV^n.  Fortmdniferajrom  the  Chalk  of  the.  Zfpper  Mtssourtj 
North  America.  (Monatsber.  1842,  p.  187 ;  Abhandl.  1841, 
pp.  365,  398, 429,  433  [1843].) 

In  the  '  American  Journal  of  Science  and  Arts,'  vol.  xli., 
October  1841,  pp.  400-402^  the  late  Prof.  J.  W.  Bailey  gave 
an  accomit  of  some  **  American  Polythalamia  from  the  Upper 
Mississippi,  and  also  from  the  Cretaceous  Formation  on  the 
Upper  Missouri ;"  and  in  vol.  xlvi.  p.  297,  &c.,  the  researches 
of  Ehrenberg  in  these  Cretaceous  Foraminifera  of  America  are 
treated  of  in  connexion  with  a  rSsumS  of  the  results  of  his  ex- 
amination of  large  quantities  of  both  North-  and  South- Ame- 
rican Microzoic  deposits,  recent  and  fossil*.  At  page  307  a 
woodcut  outline  of  Textilaria  missouriensisy  Ehr.,  is  inserted 
in  a  footnote.  In  the  Am.  Joum.  Sc.  vol.  xlviii.  (1845),  p.  341, 
Prof.  Bailey  gives  a  list  of  the  American  rocks  in  which 
Foraminifera  nad  been  found,  and  from  which  specimens  had 
been  sent  to  Dr.  Ehrenberg. 

PL XXXII.  I. figs.  1,  a,  5,  Miliola?  {Voffinultna?)  buraa^  are 
obscure ;  possibly  Euglypha  or  Protocystis.  Fig.  2,  Nodosaria 
vulgaris,  two  chambers  of  N.  glabra.  D'Orb.  Fig.  3,  Nod. 
ocitf ,  is  the  early  portion  of  an  extremely  attenuate  and  scarcely 
segmented  variety  of  N.  ovicula.  A  similar  specimen  has  been 
figured  by  Prof.  6ailey  from  the  deep  soundings  off  New  Jersey 
and  Delaware  (*  Smithsonian  Contrib.'  1861,  fig.  8).    Fig.  4,  a, 

«  Abhandlungen  Akad.  Berlin  for  1841  (1843).     . 
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Textxlaria  americana  ("  1843,  pp.  398,  429"),  is  a  variety  of 
jT.  strtaiay  with  the  outer  margins  of  the  younger  and  larger 
chambers  more  or  less  produced  and  aculeate.  Fig.  4i,  T, 
strtataj  is  the  early  portion  of  T,  americana^  simply  T.  striata 
with  pores  in  the  fine  furrows*.  Fig.  5,  T.  missourienaisy  is 
T.  ffiobasa  becoming  laterally  aculeate,  as  in  fig.  4  a,  bat 
without  strise.  Fig.  6,  T.vroroconuB^  is  simply  T.  gwbosa 
with  bored  holes.  Fig.  7, 1^ americana  (?),  young,  is  the  same 
as  fig.  4  A,  with  thicker  shell.  Fig.  8,  T.ghbulosaj  is  a  small, 
stout,  oblong  T.  gibbosa.  Fig.  9,  T.  euryoanusj  is  a  much 
larger  T.gihbosa.  Fig.  10,  T.  gomphoconusj  is  a  neat,  narrow, 
tapering  T,  gibbosa.  Fig.  11,  Orammoatamum  americanum^ 
is  Virgulina  Schretberaii.  Fig.  12,  Or.  validunifia  a  small, 
stout,  squarish  Textilaria  of  megibboaa  type.  Figs.  13, 14, 
Spiroplecta  americana  {^^  Heterondix.  1843,  p.  429"),  is  the 
same  as  4  a,  excepting  that  the  first  segments  have  a  spiral 
growth.  This  variation  is  common  in  the  TextHaridm^  and, 
uke  analogous  difierences  in  growth,  has  been  accepted  as  the 
basis  for  subgeneric  division. 

Figs.  15,  rlianeraatomum  pandoaum^  fig.  16,  Ph,  dilatatum^ 
figs.  17  &  18,  i%.  lacerum^  fig.  19,  PA.  hsm  (small  and  round), 
and  fig.  20,  Ph.  quatemariumy  are  stages  and  conditions  of 
Olobigerina  hiratUa^  D'Orb.,  a  subdiscoidal  variety  of  OL  but" 
loideay  which  is  extremely  acerose,  and  has  very  wide  septal 
apertures.  This  is  the  CHobigerina  that  abounds  in  the  Ked 
oea  and  Indian  Ocean ;  it  is  often  outspread  and  veiy  prickly, 
sometimes  having  its  apertures  closed  over  with  the  proiectinjg 
and  interlacing  needles.  Fi^.  21  jRotalia  globuloaa^oMqpta^  is 
a  small  arrested  or  young  Planorbulina  tndgaria  {PL  globuloaa). 
Fig.  22,  Phaneroatomum  hiapidulum  (small  and  roughish), 
fig.  23,  Ph.  hexaleptum  (small  and  smooth),  fig.  24,  Ph.  aaoeruM 
(tuberculate),  fig.  25,  Ph.  aenarium  (aculeate),  fig.  26,  Planum 
Una  globigerina  (large  and  tuberculate),  fig.  27,  Ptvgoatamum 
aenarium  (small  and  aculeate),  fig.  28,  Pt.  quinartum  (small 
and  smooth),  fig.  29,  Phaneroatomum  hiapidulum  (small  and 
tuberculate),  fig.  30.  Ph.  dilaJtaium  (aculeate),  and  fig.  31,  Ph. 
hexacgclua  (tuberculate)  are  also  specimens  of  Globigerina 
hirautay  D'Orb.,  ^  Foram.  Canaries,'  jjl.  ii.  figs.  4-6. 

Fig.  32,  Rotalia  lenticulinay  is  possibly  a  Uriatellaria ;  or  it 
maybe  a  Nonionina]  but  its  scattered  granules  constitutes 
doubtful  character,  and  the  position  of  the  septal  apertures  is 
not  indicated.  Other  specimens  referred  to  ^^ Rotalia  lenticv^ 
linay^  in  other  plates,  appear  to  be  Planorbulince. 

*  Dr.  J.  G.  Egger  figiures  and  describes  a  Miocene  Textilaria  like  this 
from  Lower  Bavaria ;  Text,  atriato-punctataf  £g.  <  Neues  Jahrb.'  1857,  pL8. 
figs.  27-29. 
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Cocooliths  are  also  ^ven  on  this  plate  in  fig.  i.  b. 
This  Chalk  was  probably  formed  in  about  50  to  100 
fathoms. 

Species  and  noticeable  Varieties  from  the  Chalk  of  the  Upper 

Missouri^  figured  by  Ehrenberg, 

1.  Nodosaria  glabra,  D^Orb, 
2. acusy  Ehr. 

3.  Cristellaria  ? 

4.  Virgulina  Schreibersii,  Czjzek, 

5.  Textilaria  gibbosa,  D^Orb. 

6. missonriensiSy  Ehr, 

7. striata.  Ehr, 

8.  — —  {et  Spiroplecta)  americanay  Ehr. 
9. striato-pnnctata,  Egger. 

10.  Globigerina  nirsata,  2)'  Orb. 

11.  Flanorbnlina  globulosa  {Ehr.). 

XVllI.  Foraminif era  from  iJie  Chalk  of  the  Upper  Missis^ 
sippij  North  America.  (Monatsb.  1842,  p.  187;  Abhandl. 
1841,pp.  366,  433  [1843].) 

In  the  ^  Americ.  Joum.  Sc.'  vol.  xli.  p.  400,  the  material 
examined  bj  Dr.  Ehrenberg  is  described  as  '^  a  light  cream- 
coloured  marl  from  a  Mission-station  on  the  Upper  Mississippi, 
called  there  ^prairie  chalk,'"  and  some  nnnamed  woodcut  out- 
Imes  of  the  Foraminifera  are  given  jTp.  401),  namebr : — figs.  1 
&  2,  Textilaria  gibbosa]  fig.  3,  GristeHcaria  cuurata^  with 
narrow  falcate  chambers ;  fig.  4,  a  small  Planorbulina. 

PL  XXXII.  II.  fig.  1,  Miliola  striatay  szLagena  costata^  Wil- 
liamson. Fig.  2aj  M.  loBvisy  =2/.  emaciata^  Beuss.  Fig.  2  6, 
OvuUna  dava^  »!/.  davataj  D'Orb.  Fig.  3,  Dentalina  ameri" 
oono,  B  D.  Boueanuj  D'Orb.  Fig.  4,  Nodosaria  tumescens^ 
a  N.  oviculaj  D'Orb.  Figs.  5,  N.  vutgarisy  and  6,  N.  ampla^ 
=  N.  glabra^  D'Orb.  Fig.  7,  Vaginulina  calcipara.  fig.  8, 
V.  cret4By  and  fig.  9.  V.  subacutaj  =  V.  leauminiformis  (Batsch). 
Fig.  10,  Planularia  elongatay  is  a  simple  subcarinate  Plantda- 
Ttttj  or  an  elongate  Marginuline  Cristellaria  cuUrata^  and  is 
known  as  PL  crepidula  (F.  &M.). 

Fig.  11,  Textilaria  striata  j  is  a  thick-shelled  T.  striata. 
Fig.  12,  Text,  globulosay  is  the  common  small  form  of  T.  gib* 
hoiaj  and  so  is  fig.  13.  Fig.  14,  T.  striata,  is  a  rather  narrow 
T.  striata.  Fig.  15^  Grammostomum  americanum,  is  Bolivina 
dHatataj  with  a  faintly  reticulated  surface.  Fig.  16,  Or. 
fhjfUodeSj  a  Virgulina  squamosa.  Fig.  17,  Oram.  invaUdum^ 
la  a  small  Textilaria  of  the  agglutinans  tjrpe.    Fig.  18,  Or, 
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tessera^  is  kn  outspread,  rhomboidal,  Textilariform  VirmHina 
Hemprichii,  Fig.  19,  Or,  rhomboidalej  «  Bolivina  duatata. 
Fig.  20,  Pleurites  ?  american\i8j  is  a  suboblong  Textilariform 
VirguUna  Hemprichii.  Fig.  21,  Strophoconus  apicula?^  is  a 
young  Vira,  Sckreibersiij  with  a  mode  of  growth  approaching 
that  of  Bulimina  eleaantissima. 

Fig.  22,  Soffrtna  longtrostrisy  is  "  Loxoatomum  iumens^^  the 
smooth  form  of  Heterastomella  aculeatay  not  having  grown  gross 
enough  to  produce  exogenous  shell-matter.  Fig.  23,  Proro- 
porua  obtusuSy  is  Polymorphina  compresaa.  Fig.  24,  IV.  ob- 
tusfM  ?,  is  a  Bigenerine  Texttlariaj  near  to  Bigenerina  acatUho- 
phara,  pi.  xxxi.  figs.  30,  31,^  and  may  pass  as  B.  digitata. 
Fig.  25,  Spiroplecta  amertcana  {^^  Eeterohelixj  1843,  p.  429"), 
is  Text,  gibboaa  with  a  spiral  commencement,  but  without  the 
ornament  of  figs.  13  &  14  on  the  upper  portion  of  this  plate. 
Fig.  26,  Spiroplecta  rosula^  is  a  straight-sided  Textilaria  of 
the  agatutinans  type,  but  commencing  its  growth  with  a  lar^ 
coil  of  chambers.  This  species  lives  in  the  Atlantic,  and  m 
its  sandy  condition  has  of  late  years  been  named  by  us  Text. 
bijbrmis*y  and  in  the  clear-shell  state  has  received  the  name 
of  T.  complexa  from  Mr.  H.  B.  Brady  f;  but  Ehrenberg's 
name  has  precedence. 

Fig.  27,  Dimorphina  saxiparay  is  an  interesting  specimen 
of  Virgulina  Schreibersii  that  has  formed  the  latter  part  of  its 
shell  in  a  uniserial  manner,  and  has  thus  become  Dimorphine; 
but  the  name  ^^  Dimorphina'*^  is  limited  to  the  Dimorphous 
forms  of  Polymorphina.  In  CassiduHna^  which  is  a  very  close 
ally  of  Virgulinay  we  occasionally  see  evidences  of  weak  and 
rapid  growth  in  one-sidedness  and  linear  direction  of  the  seg- 
ments (Ehrenbergina).  In  accordance  with  the  plan  of  no- 
menclature amone  Foraminifera,  the  dimorphous  varieties  of 
Bulimina\y  Virgulina^  Bolivina j  and  Caasiaulina  require  one 
or  more  subgeneric  appellations.  We  propose  Bifarina  for  the 
dimorphous  Virgulina:  and  Bif.  saxipara  is  the  name  with 
which  the  interesting  American  specimen  under  notice  will  be 
re^stered. 

Fig.  28,  ChUtulina  turrita^  »  Verneuilina  pggm^jea  (Egger). 
Fig.  29,  Frondicularia?  strcphoconuSy  is   a  small,  smooth, 
acute-ovate  Olandulina  IcBvigatay  looking  flat  by  reason  of  its 
.  transparency. 

Fig.  30,  RotaUa  senariay  fig.  31,  R.  globtdosorprotoleptay  and 

*  Philos.  Trans.  1862,  vol.  civ.  p.  870,  pi.  15.  figs.  23, 24. 
I  t  Nat.  Hist  Trans.  Northumberland  and  Durham,  vol.  i.  part  1, 1865, 


pi.  12.  fig.  6,  p.  101. 
X  Bmmina  variability  D'Orb., 


may  be  said  to  be  dimorphous  in  this 
sense. 
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%.  32,  R,  leptannraj  are  smooth,  polished  and  apparently 
poreless,  and,  with  their  numerous  globose  limbate  cnambers, 
are  readily  identified  as  Pidmntdtna  canariensuf  (D'Orb.),  'Hist. 
Nat.  Canaries,  Foram.,'  pi.  1.  figs,  34-36.  Fig.  33,  Rotalia 
cakiparay  and  fig.  34,  Omphalophacua  ?  tenellus^  belong  to  a 
somewhat  prickly  variety  of  Pidvinulina  Menardiij  D'Orb. 
Fig.  35,  PiantUina  nebutosa^  is  obscure ;  perhaps  a  Planorbu- 
lina. 

Fig.  36,  Rotalia  nonas  (?).  may  be  an  umbonate  and  limbated 
CruteUana  rotulata  (?).  Fig.  37,  CristeUaria  altay  is  a  young 
CmteUana  cuUraia.  Fig.  38,  Asptdospira  scunparaAs  Pla- 
nuUna  artminensts  with  large  scattered  foramina.  Fig.  39, 
Bdbulina?  denariaj  seems  to  be  an  umbonate  Crtstellaria  ro- 
tulata. Fig.  40.  Rotalia  heptas^  is  probably  the  same  as  fig.  36. 
Figs.  41,  Flanutina  mississijppicaj  42,  Phaneroatomum  asperum^ 
43,  P2anuZ»na  oligosticta^  ^^  Phan.  globuloaum  (young),  45, 
Botdiaglobulosa-protokpta  (young  and  smooth),  and  46,  Phan. 
gyatemwrium  (young  and  smooth),  are  subvarieties  and  con- 
ditions of  a  large,  outspread,  tuberculated  Ohhigerina  of  the 
cretacca  subtype ;  and  not  nearly  so  acerose,  nor  with  such 

etulous  apertures,  as  the  fossil  Globigerina  from  the  Upper 
issouri,  ngured  in  the  upper  part  of  this  plate.     Fig.  47,  Ro- 
bvlina  oceUuSy  is  a  young  vriateUaria  cultrata.     Fig.  48,  Pla- 
mdim  8ubocUmariaj  is  Planorbulina  ammonaidea. 
CoccoUths  also  are  indicated  in  the  text 
The  group  indicates  about  50  to  100  fathoms  depth. 

Species  and  noticeable  Varieties  from  the  GhaJk  of  the  Upper 
Mississippiy  figured  by  Ehrenberg. 

1.  Lagena  costata,  Williamson, 

2. emaciata,  Rss, 

3. clavata,  Z)'  Orb. 

4.  Glandulina  lasvigata,  D*  Orb. 

5.  Dentalina  Boueana,  If  Orb. 

6.  Nodosaria  ovicula,  D^Orb. 
7. glabra.  2)'  Orb. 

8.  Vaginulina  leguminiformis  {Batsch). 

9.  Planularia  crepidula  {F.  &  M.). 

10.  Gristellaria  rotulata  {Lamk.). 

11.  — -  cultrata  (Montf.). 

12.  Polymorphina  compressa,  Z)'  Orb. 

13.  Bohvina  dilatata,  Ess. 

14.  — »  americana,  Ehr. 

15.  Virgulina  squamosa,  Z)'0r5. 
16. Schreibersii,  Cfe.,  var. 
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17.  Virgulina  Hemprichii  [Ehr.). 

18. tessera  {Ehr,), 

19. americana  {Ehr^. 

20.  Bifarina  saxipara  {Ehr.), 

21.  Textilaria  agglutinans,  D*Orb. 

22.  gibbosa,  D'Orb. 

23.  striata,  Ehr. 

24.  globulosa,  Ehr. 

25.  Spiroplecta  americana,  Ehr. 

26.  rosula,  Ehr. 

27.  Bigenerina  digitata,  2)'  Orb. 

28.  Heterostomella  tamens  {Ehr.), 

29.  Vemeuilina  pygmsea  {Egaer). 

30.  Globigerina  cretacea,  D  Orb. 

31.  Planorbnlina  ammonoides  (.fiss.). 

32.  Planolina  ariminensis  {D^Orb.). 

[To  be  continued.] 

XXVIII. — A  Mcnimraph  of  the  Genus  Tbelyphonus. 
By  Abthur  G.  Butler,  F.L.S.,  F.Z.S.,  &jc. 

[Hate  Xm.] 

The  first  monoerap^  of  this  genus  was  that  by  M.  Lucas  in 
the  ^Magasin  de  Zoologie'  for  1835,  in  which  six  species 
were  recognized,  five  of  them  being  then  described  for  the 
first  time. 

In  1843  Koch  added  five  new  forms  in  his  ^  Arachniden,' 
since  which  time  three  others  have  been  diagnosed,  one  of 
them  being  probably  the  adult  type  of  a  previously  described 
species. 

I  have  now  to  add  eight  more  species,  which,  considering 
that  one  of  those  described  by  M.  Lucas  is  apparently  a  younp^ 
form  of  the  T.  proscorpio  of  Latreille  (hitherto  confounded 
with  T.  caudatusj  Linn.),  will  bring  the  number  of  known 
Thdyphoni  up  to  twenty-one. 

In  the  present  paper  I  have  separated  the  species  into  three 
sections  according  to  the  number  of  teeth  on  the  second  joint 
of  the  cheliceres.  This  important  character,  which  appears  to 
be  verv  constant,  has  been  much  neglected  in  descriptions, 
and  still  more  so  in  figures  of  the  vanous  species ;  very  little 
attention  has  also  been  paid  to  the  amount  of  rugosity,  or  the 
hairiness  of  the  cheliceres,  legs,  &c.,  though  in  the  order  Coleo- 
ptera  such  characters  are  considered  of  the  utmost  importance, 
as,  indeed,  they  may  be  shown  to  be  in  the  present  order. 

The  species  of  Thelyphonus  in  their  general  appearance 
remind  one  strongly  of  the  two  genera  Lucanus  and  N^epa. 
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Fam.  Thdypluniiday  Wood. 
Grenus  Theltphonus,  Latreille. 

Section  a.  Species  loithjlve  spines  on  upperside  of  second 

joint  ofcheliceres. 

1.  Theltfphontts  giganteus. 

l%efyiAomis  aiganietu,  Lucas,  Monosr.  in  Gu^rin's  Mag.  de  Zool.  pL  8 
(1835) ;  Koch,  Arachn.  x.  p.  21,  pis.  831,  332,  figs.  7&7,  768  (1843). 

Theiypkomtt  ezeMtor,  Giiaid,  Maroy's  Report  of  EzpL  of  Red  River, 
p.  265,  fig.  XTU.  1-4. 

Hob.  Mexico  {Oaxaca).  Obtained  1858,  from  M.  SaU^. 
B.M. 

2.   Thelyphontu  tnexicanuSj  n.  sp.     PI.  XIII.  fig.  1. 

Colour  chocolate-brown. 

Allied  to  T.  ffiganteus,  one  third  smaller ;  cephalothorax 
narrower,  more  pointed  in  front  and  less  rugose;  abdomen 
with  the  sides  much  more  parallel;  the  stigmatiform  spots 
much  better  defined ;  the  granular  rugosities  les^  distinct ;  che- 
liceres,  excepting  the  second  joint,  more  rugose  and  pilose,  the 
latter  joint  broader ;  the  teeth  above  auite  mfierent  in  arrange- 
ment, five  in  number,  the  first  two  and  the  fifth  very  short  and 
blunt,  the  fourth  slightly  longer,  the  third  twice  the  length  of 
the  fourth ;  a  space  between  the  second  and  third  ^  third  joint 
with  external  rugosities  lengthened,  rendering  it  distinctly 
spmous;  fourth  joint  more  pilose;  legs  less  rugose,  more 
pilose. 

Length  of  cephalothorax  and  abdomen  1  inch  9^  lines. 

Hab.  Mexico.     B.M. 

3.   Thelj/phontu  brasUianus. 
nehfph&mu  branUanm,  Koch,  AiachiL  x.  p.  24,  pi.  388.  fig.  770  (1848). 

Hob.  Brazil.    B.M. 

4.  Theli/phonus  amaeonicusj  n.  sp.     PI.  XIII.  fig.  2. 

Seems  allied  to  T.  spinimanus  and  T.  antillanttSj  but  may 
be  at  once  distinguished  from  both  by  its  more  cylindrical 
abdomen,  which  has  no  marginal  ridge  as  in  those  species. 

Colours:  cephalothorax  above  black,  somewhat  shining; 
abdomen  dull  olack ;  cheliceres  shining,  pitchy,  last  joint 
reddish;  legs  and  caudal  appendage  reddish,  varied  with 
greyish  black ;  entire  central  region  below  shining  red. 

Uephalothorax  very  slightly  rugose,  oblong^  triangular  in 
front;  abdomen  half  as  long  again,  subcylindbrical ;  stigmati- 
fomi  depressions  ill-defined ;  tail  setose  throughout  its  entire 
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TMyphonus  antiBanua,  Koch,  Arachn.  x.  p.  29,  pL  384.  Bg.  773  (184S). 

lism,),  Ouvier's  Bdgne  Anixn.  Azach. 
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lenfi^ :  cheliceres  quite  smooth ;  second  joint  with  five  short 
teetn  above^  the  second  broad  and  promment,  the  fifth  very 
minute ;  third  joint  with  one  short  tooth  on  its  inner  margin 
below ;  fourth  joint  with  inner  edge  of  terminal  spine  and  outer 
edge  of  fixed  finger  of  chelae  distinctly  serrated ;  legs  smooth. 

Length  7^  lines. 

Hob.  Santarem,  Alter  do  Chao  {Bates).    B.M. 

5.  Thelyphmus  antillanua.  • 

ttfy  Kochy  Arachn.  ] 

Tke^honm  eaudatm^  Gu^rin  (nee  Linn 

p.  11,  pL  3.  %a,  8  (1829^44). 
Thdwhmm  antiUianmf  Lucas,  in  Ramon  de  la  Sagra'a  EGat.  de  llle  d« 

Cuba,  pL  5.  figs.  4,  4a  (1867). 

Hab.  Haiti.    B.M. 

6.  Theltfphonua  rufimanus, 

I%ebmhomi8  rt^manus,  Lucaa,  Monogr.  in  Gu^rin's  Mag.  de  ZooL  pL  8. 

fig.  1  (1836). 
Adult.     Thehfphomu  tuMmenm,  StoHcika,  Jonm.  Adat.  See.  Bengal, 

zxxviiL  p.  206,  pL  19.  fig.  1  (1869). 

Hab.  "Java"  {Lucas);  " Assam "(/Stoitc^Jfea);  Silhet  (SStotiw- 
Jbrth) ;  "  India,"  from  Mr.  Argent.    B.M. 

Young  specimens  agree  precisely  with  M.  Lncas^s  figowj 
but  I  doubt  the  occurrence  of  this  species  in  Java.  It  seems 
the  commonest  of  all  the  Thelyphont. 

7.  ITieiifphontu  prosoarpio. 

IMyphomu  proicorpiOf  LatreiUe,  Gen.  Crnat,  8c  Ina.  L  p.  190.  n.  1 ;  Eocli, 

Arachn.  x.  p.  26,  id.  33a  fiff.  771  (1843). 
Thelifphomu  oaudatm.  Lucas  oiee  Linnnus),  Monogr.  in  Ga^rin's  Mag.  de 

ZooL  pL  9.  fig.  1  (1836). 
P  Young.    Thdyphonm  angugbu,  Lucas,  he.  ek.  pi.  10.  fig.  8  (1836). 

Hab,  Bengali  presented  bj  Gen.  Hardwicke.    B.M. 

8.  Thdyphowus  linganus. 

TMyphamtB  Unffomu,  Koch,  Arachn.  x.  p.  31,  pL  336.  ^.  77 A  (1843). 
Hab.  "  Linga  "  {Koch) ;  Borneo,  from  Mr.  Stevens.    B.M. 

9.  Thelyphmus  austraUanus. 
Thdyphoma  austraUanuB,  Koch,  Arachn.  x.  p.  33,  pL  336.  %.  776  (1848). 

Hob.  Australasia,  from  Sir  J.  Liddell(Voy.  Herald);  Anei- 
teum,  New  Hebrides,  from  Mr.  Cuming.    fi.M. 

10.  Thelyphonus  rufipes. 

7%elyph<mu8  rufipeB,  Lucas,  Monogr.  in  Gu^rin's  Mag.  de  Zool.  pL  9.  fig.  2 
(1836) ;  Koch,  Arachn.  x.  p.  23,  pL  333.  fig.  709  (1843). 

Eab.  ?     B.M. 
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11.  Thelyphanue  mantlanue, 

Ihlyphamtt  manOamu  (sic),  Koch,  Anchn.  z.  p.  28,  pL  834.  fig.  772 
(1843). 

Hab.  Pliilippmea.    B.M. 

12.  neltfpAontis  prabaacideusy  n^isp.'   PL  XIII.  fig.  3. 

Colours :  black  above,  with  legs,  tail^  and  apex  of  cephalo- 
Aonot  iImiiIhiiI  iimT;  ditdifiBm  nhining  chocolate-brown; 
kbw  shining  pitchy,  with  basal  joint  of  ciielioeres.  legs,  tail, 
base  and  central  region  of  abdomen  more  or  less  red. 

Cephalothorax  elongate,  somewhat  rugose,  triangular  in 
front,  where  it  culminates  in  a  depressed,  well-defined,  red 
tooth  or  spine ;  abdomen  covered  with  minute  granular  rugo- 
sities ;  the  segments  minutely  serrated,  the  last  segment  before 
the  tail  stronglv  excavated:  stigmatiform  depressions  well 
defined :  chelicerea  varying  in  length,  slightly  wrinkled  trans- 
Tersely;  basal  joint  termSiating  anteriorly  in  an  enormous 
sinne,  toothed  internally  at  its  base  and  pilose ;  second  joint 
with  five  teeth' above,  tne  first  and  second  large,  separated  by 
an  interval  from  each  other,  the  third,  fourth,  and  fifth  about 
lialf  the  length  of  the  others,  situated  upon  the  interior  margin, 
which  is  ako  somewhat  pilose,  interio^surface  bearing  several 
denticulate  rugosities,  mferior  margin  bearing  two  teeth ; 
tluTd  joint  elongate,  cylindrical,  with  one  spine  below ;  fourth 
joint  distinctly  rugose,  with  a  large  blunt  protuberance  on  its 
Wer  surface ;  terminal  spine  very  prominent,  blunt,  somewhat 
curved,  and  ending  abruptly  in  a  short  conical  tooth :  chelso 
pilose,  dentated  internally,  the  fixed  finger,  which  is  very 
short  and  spine-like,  externally ;  when  closed  with  the  terminal 
spine  of  third  joint  they  appear  as  a  compact,  quadrate,  com- 
pressed plate,  terminating  above  in  two  diverging  teeth :  legs 
and  cauaal  appendage  shghtly  rugose  and  pilose. 

Length  1  mch. 

Hab.  Ceylon  {E.  L.  Layard).    B.M. 

A  very  remarkable  new  species,  and  unlike  any  thing  pre- 
rionsly  described  in  the  genus. 

Section  &.  Species  with  two  wines  on  upper  surfiice  of  second 

joint  ojchdiceres. 

13.  ThehgphonusJbrmostMy  n.  sp.     PI.  XIII.  fig.  4. 

Allied  to  T.proboscideus ;  colours  the  same ;  cephalothorax 
without  apical  spine,  otherwise  very  similar ;  chehceres  some- 
what long,  nearly  smooth,  sparsely  but  distinctly  punctured ; 
Wl  joint  of  ordinary  type ;  second  joint  slightly  wrinkled, 
with  only  two  minute  teeth  above,  its  inner  surface  somewhat 

16* 
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denticulate  and  pilose ;  third  joint  with  one  small  tooth  below ; 
fourth  joint  with  large,  curved,  terminal  spine,  terminatine 
above  in  a  minute  blunt  fork,  one  tooth  of  which  is  bifid,  ana 
below  in  a  rounded  protuberance ;  chelae  short  and  rounded, 
fixed  finger  short  and  somewhat  conical,  serrate  and  pilose 
externally;  moveable^finger  long,  curved,  pilose;  legs  covered 
with  granular  rugosities. 

Length  11  lines. 

Hab.  Moulmein  {Archdeacon  Clerk).     B.M. 

Section  c.  Species  with  six  spines  on  upperside  of  second  joint 

of  cheliceres, 

14.   Thelyphontis  pugnatoTj  n.  sp.     PL  XIII.  fig.  5. 

Allied  to  T.  manilanus  and  T.  proboscideus.  Form  of 
cephalothorax  and  abdomen  as  in  the  former ;  colours  as  in 
the  latter  species ;  cephalothorax  less  rugose  than  in  71  mani- 
lanus ;  abdominal  segments  not  serrated ;  cheliceres  very  long, 
nearly  smooth,  shining,  clothed  internally  with  long  lake-r^ 
hairs ;  basal  joint  with  short  blunt  spine,  terminating  in  a 
small  conical  tooth ;  second  joint  with  six  small  teeth  above, 
an  interval  between  eadh  of  them,  the  first  smallest,  the  third 
largest;  two  minute  teeth  below;  inner  surface  denticulate; 
third  joint  cylindrical,  without  tooth*;  fourth  joint  rather 
short,  with  very  long  terminal  spine ;  chelae  long,  flattened 
externally ;  the  fixed  finger  broad,  compressed,  and  strongly 
curved,  serrated  intemally;  movable  finger  long,  nearly 
straight,  bifid  at  its  extremity,  serrated  on  both  edges,  bat 
most  coarsely  externally ;  legs  covered  with  granular  rugo- 
sities. 

Length  1  inch  5  lines. 

Hob.  Philippines.     B.M. 

The  most  remarkable  of  all  the  species  of  Thelgphonus, 

15.  Thelyphonus  spinimanus, 

Thefyphonua  tpinimamu,  Lucas,  Monogr.  in  Gu^rin'a  Mag.  de  ZooL  pL  10. 
fig.  2  (1835). 

Probably  a  New- World  species. 

16.  Thelyphonus  Stimpsonii, 

Thdyphotms  Stin^onH,  Wood,  Proc.  Acad.  Nat  Sci.  Philad.  p.  312  (1861). 

Hob.  "Japan"  (Wood);  Hongkong  {J.  Bowringy  Esq,)' 
B.M. 

*  On  the  left-hand  chelicere  there  ia  a  minate  taberde,  which  prolwbly 
represents  the  missing  tooth. 


Mr.  A.  G.  Butler  on  the  Genua  Thelyphonos.        205 

In  OTir  example  the  first  tooth  on  the  inner  edge  of  the 
second  joint  (first  joint  of  Wood)  is  almost  imperceptible ;  so 
that  there  seem  at  first  sight  to  be  only  four,  instead  of  five 
teeth. 

17.  Thelyphonus  seticauda, 

ThehnthoiMs  teUoauda,  Doleechall.  Natuurk.  l^jdBchr.  voor  Nederl.  Indie, 
xiii.  p.  404  (1867). 

Hab.  '^  Amboina "  IDoleschall) :  Ceram  {Madame  Ida 
Pfoiffer).     B.M. 

18.  Thelyphonua  Iticanotdesj  sp.  n.     PI.  XIII.  fig.  6. 

Closely  allied  to  T.  seticaudaj  but  considerably  larger  and 
darker ;  the  cephalothorax  comparatively  longer  and  narrower, 
with  the  fork  of  the  median  depression  terminating  also  much 
further  from  its  inferior  edge ;  the  abdomen  more  cylindrical 
and  with  less  distinct  marginal  ridge;  the  cheliceres  more 
distinctly  punctured. 

Lengm  1  inch  1  line. 

Hab.  GoresL  {Arthur  Adams  J  Esq,).    Two  specimens.    B.M. 

A  local  representative  of  T.  seticauda. 

19.   Thelyphonus  ccmdatus. 

i^obn^wm  eaudakan,  Linnieus,  Syst.  Nat  1,  ii.  p.  1029.  n.  8  (1766) 

Sulzer,  Gesch.  Ins.  pL  29.  fig.  11  (1776). 
Timmbda  caudata,  Fabricius,  Ent  Syst.  ii.  p.  438.  n.  2  (1793). 

Hab.  Madras  (French  rocks)  {Mrs.  Hamiltouy  Vigors*s  coll.y 
Mr.  Jerdan) ;  Bengal  {Gen.  Hardwicke) ;  Tenasserim  {J.  C. 
D.  V.  Packman) ;  Ceylon  {E.  W.  Janson).     B.M. 

A  broad,  well-marked  form,  having  six  teeth  on  second 
joint  of  cheliceres  and  a  veiy  depressed  abdomen ;  it  has  been 
confounded  with  two,  if  not  three,  other  species. 

20.  Thdyphmus  sinensis^  n.  sp.     PL  XIII.  fig,  7. 

Allied  to  T.  caudatusy  but  larger  and  blacker ;  cephalothorax 
comparatively  longer ;  cheliceres  duller  and  less  rugose,  second 
joint  with  all  the  teeth  considerably  longer,  the  third  being 
most  prominent. 

Length  1  inch  7  lines. 

Hab,  Hongkong,  from  J.  C.  Bowring,  Esq.     B.M. 

Unquestionably  a  local  form  of  T.  caudatusy  but  sufficiently 
fiffierent  to  require  a  distinctive  name. 

21.  Thelyphonus  rufuSy  n.  sp.     PI.  XIII.  fig.  8. 

Allied  to  T.  rufipesj  but  much  larger  and  entirely  of  a 
Teddiah-chestnut  colour;   the  cheliceres  much  more  coarsely 
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pimctiiredy  and  with  the  external  edge  very  setoee;  tgrminal 
segment  of  abdomen  more  transverse. 

Length  1  inch  6  lines. 

Hob.  Locality  unknown.    B.M. 

Looks;  at  first  si^ht,  like  a  red  specimen  of  T.  sinenaia ;  but 
the  sculpturci  pilosilji  and  dentation  of  the  chelioeres  are  quite 
different. 


XXTX. — Notes  on  a  new  Propithecus  and  the  Fossanejrom 
Madagascar.    By  Dr.  J.  E.  Grat,  F.B.S.  &c. 

The  British  Museum  has  lately  received  a  number  of  mam- 
malia from  Madafi;ascar  collected  by  Mr.  Crossley.  The  two 
following  are  qmte  new  to  the  Museum  coUectioni  andj  I 
believe,  new  to  modem  science. 

1.  Propithecus  btoolor. 

Black ;  middle  of  back  and  loins  white,  with  a  central  black 
streak :  brownish  on  the  margin. 

Madagascar. 

The  white  on  the  back  is  marked  with  a  more  or  less  di- 
stinct, central,  longitudinal  black  line,  which  is  most  distinct 
and  extends  nearly  to  the  rump  in  one  of  the  specimens. 

In  the  other  specimen,  that  nas  not  this  line  so  distinctly 
marked,  the  middle  of  the  back  is  brownish.  In  both  speci- 
mens the  hinder  part  of  the  thi^h  is  rather  brown ;  the  tail  ifl 
slender,  of  an  intense  black,  and  about  the  length  of  the  body. 

The  two  specimens  are  very  much  alike  in  size  and  0010121, 
and  very  different  from  the  otner  three  species  in  the  Museum. 
They  axe  very  like  Indris  brevicaudatus ;  but  they  have  a  di- 
stinct tail,  like  the  other  Propitheci. 

2.  I  have  no  doubt  that  this  is  the  animal  described  by 
Buffon  (Hist.  Nat.  xiii.  p.  163,  t.  21),  received  from  M. 
Poivre,  who  sent  it  to  the  Academy  of  Sciences  in  1761,  bat 
which  of  late  has  been  imknown  to  naturalists.  I  was  so 
satisfied  frx>m  the  description  and  fi^^ure  that  it  was  separate 
from  the  other  known  VtverrcBj  that  m  the  *  Proc.  Zool.  Sec.' 
for  1864  I  established  for  it  a  genus  of  the  name  of  Fossa ;  and 
this  is  repeated  in  the  '  Catalo^e  of  Carnivorous,  Pachyder- 
matous, and  Edentate  Mammalia  in  the  British  Museum ;  but 
various  zoologists  have  decided  that  this  was  a  mistake.  The 
Museum  has  now  received  a  male  and  a  female  and  a  skeleton 
of  an  animal  that  I  have  no  doubt  is  the  Fossane;  and  it 
proves  to  be  a  very  distinct  genus,  having  the  soles  oi  the 
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Und  feet  entirely  haiiy,  like  the  Viverrioola ;  but  it  differs 
from  that  animal  in  having  no  Innate  mark  on  the  front  of  the 
chest;  and  the  tail  is  only  marked  with  a  series  of  spots  on 
each  side  of  the  upper  part,  very  unlike  the  distinct  rings  of 
Yiverricola,  It  ought  to  be  arranged  in  the  tribe  Viverrina, 
next  to  Vtverricfilaj  and  not,  as  placed  in  the  Catalogue,  after 
Genettaj  in  the  tribe  Grenettina. 

Fossa,  Gray,  P.  Z.  S.  1864,  and  Cat.  Cam.  Mam.  Brit.  Mus. 

p.  52. 

Head  tapering.  Throat  pale,  without  any  lunate  bands. 
Body  elongate;  back  not  crested.  Le^  moderate,  equal. 
Tail  shorter  than  the  body,  grizzled,  with  a  series  of  dark 
spots  on  each  side  of  the  basal  hal^  and  very  indistinct  inter- 
rupted dark  rings  on  the  binder  half;  underside  not  ringed  or 
spotted.  Soles  of  the  hind  feet  entirely  haiiy,  without  any 
naked  streak,  extending  from  the  base  of  the  toes  to  the  heel. 

1.  Fossa  DaubeniantuGTBjy  P.  Z.  S.  1864,  p.  518 ;  Cat  Cam. 

Mam.  B.  M.  p.  62. 

Fimtmej  BnlBfon,  BisL  Nat  ziiL  p.  163,  t.  21. 
fkerrafosBa,  Schiebw  Saageth.  1 114  (from  Buffon). 

Bob.  Madagascar.    B.M. 

I  will  on  a  future  occasion  give  a  longer  description,  with 
an  account  of  the  dentition  and  skeleton,  of  this  long-lost  and 
much  misunderstood  beast. 

Bnffon  and  Daubenton  described  a  specimen  brought  home 
hy  M.  Poivre  in  1761,  which  was  afterwards  in  the  Museum 
of  the  Jardin  des  Plantes.  When  I  have  been  in  Paris  I 
We  searched  for  it  two  or  three  times  without  being  able  to 
diacoyer  it;  so  tiiat  I  fear  the  original  specimen  has  been 
lost;  and  I  regard  the  rediscovery  of  the  animal  as  quite  as 
important  as  the  finding  of  a  new  species.  Daubenton's 
description  is  veir  accurate.  It  is  at  once  known  from  Viver- 
ncola  malaccensts  and  OenettOy  with  which  some  zoologists 
bave  confounded  it,  by  having  no  lunate  bands  on  the  throat. 


XXX. — On  the  double-homed  Astatic  Rhinoceros  (Cerato- 
rhinus).    By  Dr.  J.  E.  Gray,  FJEl.S.  &c. 

The  Zoological  Society  has,  within  this  last  year,  received 
two  specimens  of  the  double-homed  Asiatic  rhinoceros  {Cera- 
^kinus).  They  are  very  unlike  one  another,  and  come  from 
different  but  neighbouring  part&  of  South  Asia,  both  being 
females  and  nearly  adult.    There  is  every  reason  to  suppose 
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that  thej  are  digtinct  species.  Both  have  been  called  the  hany 
rhinoceros,  or  Bhinoceros  sumatrensis.  The  one  comes  from 
Chitta^ng,  and  the  other  from  Malacca ;  and  Mr.  Blyth  sup- 
poses that  the  one  inhabits  the  east  coast  of  the  Bay  of  Ben- 
gal and  the  series  of  islands  extending  to  Sumatra,  and  the 
other  the  Malay  peninsula  and  Tenasserim,  separated  in  Bur- 
mah  by  the  Irrawaddy  river. 

The  one  from  Chittagong  is  covered  with  soft;  hair,  and  Ae 
ears  are  surrounded  by  a  fringe  of  long  hairs ;  I  have  no  doubt 
this  is  the  double-homed  rhinoceros  of  Sumatra,  described  by 
W.  Bell  in  the  *  Philosophical  Transactions,'  January  10, 1793. 
Mr.  Bell  describes  the  '^  general  colour  as  brownish-ash. 
Underside  of  belly  between  the  legs  and  folds  of  skin  dirty 
flesh-coloured.  Ears  small  and  pointed,  lined  on  the  edge  with 
short  black  hair.  Upper  lip  pointed  and  hanging  over  the 
under.  Whole  skin  rough,  and  covered  very  minly  with 
short  black  hair." 

The  figure  represents  the  ears  fringed  with  longer  hair,  and 
the  tail  covered  with  longer  hair  ana  reaching  two  thirds  of 
the  distance  to  tlie  hocks. 

The  following  names  have  been  applied  to  this  species : — 

The  double-homed Khinoceroi  of  SumatTa^Vi. Phil  TrasF.  1793,p. 3, 1 2 

ranimal),  t.  3  &  4  (skull) ;  Home,  PhiL  Trans.  1821,  p.  2TO,  t  21 

(skeleton),  and  t.  22  (skml). 
Bhinooiroe  bicome  de  Sumatra,  Cuyiei,  Oss.  Fobs.  toL  ii.  p.  27,  t.  4,ToLi]L 

p.  49,  t.  7  &  t.  8.  f.  8  (skull,  from  Bell). 
Hhmoceroi  gumatranue,  Raffles,  Linn.  Trans.  xiiL  p.  268;  Miiller,  Verb. 

1 36  (old  and  young) ;  Blyth,  P.  Z.  S.  1861,  p.  806, 1862,  p.  1 ;  Joum 

Asiat.  Soc.  of  Bengal,  xxxi.  1869,  p.  161,  t.  8. 
Bhmooeroe  sumatrensis,  Cur.  R.  A. ;  Blainv.  Ost^gr.  t.  2  (drall),  1 7 

(teeth)  ;  Anderson,  P.  Z.  S.  1872,  p.  129;  SAter,  P.  Z.  S.  1872, 

p.  186. 
Ceratorhmue  sumatranus,  Gray,  P.  Z.  S.  1867,  p.  1021 :  Cat  B.  M.  p.  313. 
The  SunuUran  or  Hairy  HhinoceroSf  Tegetmeier, '  Field,'  Mait^  16, 1872. 
The  Sumatran  BhinoceroBy  P.  L.  S.  <  Nature,*  March  18, 1872,  p.  427,  f.  1. 
Hairy  Hhinocerce  from  ChUtagong,  Bnckland, '  Land  and  Water,'  August 

10, 1872. 
Ehinoceroe  lasiotis,  Sclater, ,/fd^  Buckland,  'Land  and  Water,'  August 

10,  1872. 

Hob,  Chittagong  and  Sumatra. 

I  cannot  conceive  how  the  idea  originated  of  giving  another 
name  to  this  species. 

The  length  of  the  hairs  on  the  margin  of  the  ears  appears  to 
varj  in  the  different  specimens ;  and  those  in  the  specunen  in 
the  Zoological  Gardens  appear  to  be  much  longer  than  usual. 
Thus  Dr.  Anderson  states  that  in  the  adult  males  and  females 
from  Burmah  the  margin  of  the  ears  is  fringed  with  strongs 
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erect,  bkck  hairs  tipped  widi  brown,  almost  an  inch  or  rather 
more  in  length ;  bat  in  this  individual  the  hairs  are  nearly  5 
inches  long  (P.  Z.  S.  1872,  p.  130),  so  that  the  character  from 
which  it  has  been  named  may  be  only  an  individual  pecu« 
liarity. 

The  species  from  Malacca  has  the  hair  on  the  body  ^'  thick, 
black,  which  stands  erect  like  the  hog-mane  of  a  horse ;"  ana 
further  on,  Mr.  Buckland  says  the  hair  is  stiff  like  '^  hedgehog's 
bristles." 

The  skin  is  "  very  rough,  the  tail  long  and  thin,  and  comes 
nearly  to  the  hocks." 

Bairv  BhmoceroB  from  MalaecOj  fiuckland|  *  Land  and  Water/  Aug.  10, 

1872. 
BkmoeeroamtmatrennB,  ScUteTf  JSde  Buckland,  'Land  and  Water/  Aug.  10, 

1872. 
BMnoceros  iumatranua  from  Tavay,  Blyth,  Joum.  Asiat.  Soc.  Bengal, 

1862,  t  4  £  1  &  2  (skull). 
Rhmoceroa  9utnatranu8  from  TeniUBerim^  Blyth,  Joum.  Asiat  Soc.  Bengal; 

1862,  p.  Ifi6,  t  3.  f.  1,  2,  3,  &  ..  4.  f.  2  &  3. 
Skmoceroa  Crosm,  Qraj,  P.  Z.  S.  1854,  p.  250,  fig.  (horns). 

Hob.  Malacca  {Zool.  Gard,) ;  Tavoy,  northern  frontier  of 
Siam ;  Pegu  {Theobald,  B.  M.). 

I  think,  from  Blyth's  figure  of  the  skull  from  Tavoy,  that 
&e  name  of  CercOorhinus  Orossti  should  be  attributed  to  this 
species. 

It  is  clearly  not  the  Sumatran  Ceratorhinus  figured  and 
described  by  Bell,  MttUer,  and  other  zoologists,  who  would 
not  have  overlooked  the  hedgehog-like  bristles  and  long  slender 
tail 


XXXI. — Note  on  Tethya  muricata,  Bowerhanky  and  Dor- 
villia  agariciformis,  Kent.  By  W.  Saville  Kent,  F.Z.S., 
F.R.M.S.,  Geological  Department,  British  Museum. 

In  Part  I.  of  the  '  Proceedings  of  the  Zoological  Society '  for 
this  year,  just  issued.  Dr.  Bowerbank  comments  upon  a  sponge 
describea  and  figured  by  myself  in  the  ^  Transactions  of  the 
Royal  MiaK>scopical  Society'  for  1870,  under  the  name  of 
DcfrvUUa  agartcijbnnt8j  referring  it  to  his  hitherto  manuscript 
species  TeUiya  muricata.  The  singular  mushroom-like  form 
which  suggested  the  specific  title  attached  to  this  sponge  in 
my  descnption.  Dr.  Bowerbank  thinks  fit  to  regard  as  an 
abnormal  and  imperfect  condition,  and  summarily  disposes  of 
it  as  a  "  mutilatea  specimen  "  of  his  own  species,  having  "  the 
upper  portion  evidently  torn  away  from  its  basal  one,  causing 
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the  part  described  to  assume  a  form  y^y  modi  like  tlialof  an 
Agaric."  Referring  next  to  the  types  of  spicola  fignzed  in 
mj  plate.  Dr.  Bowerbank  assumes  tnat  I  have  ^^  faU^  into 
the  error  of  describing  some  of  those  or&;ans  (?)  that  do  not 
belong  to  the  species  under  consideration/  and  enumerates  in 
consecutive  order  such  ones  as  he  condemns  as  being  derived 
from  extraneous  souices. 

Dr.  Bowerbank's  foregoing  adverse  criticisms  being  rather 
calculated  to  mislead  those  interested  in  the  structure  of  the 
SpongiadsBy  I  feel  it  incumbent  upon  myself  to  reply  I»iefly 
to  them. 

In  the  first  place  I  must  express  the  most  unquaUfied  disseut 
from  Dr.  Bowerbank's  proposition  that  the  specimen  from  which 
my  description  was  derived  is  a  ^^  mutilated "  one :  another 
example,  accompanying  the  individual  figured,  furnished  the 
same  characters;  and  the  same  may. be  said  of  a  fine  series 
obtained  b^  Dr.  Carpenter  and  Professor  Wyville  Thomson 
dtiring  their  earlier  dredging  expeditions  to  the  North  Atlantic 
in  H/M .S.  ^  Porcupine.'  The  last-named  gentleman,  singu- 
larly enough,  independently  adopted  the  same  specific  title  of 
agaricijbrmia  for  this  remarkable  sponge,  in  reference  to  its 
striking  contour,  while  at  the  same  time  he  further  generically 
distinguished  it  by  the  title  of  Tiawhonta. 

Had  Dr.  Bowerbank  referred  to  his  last  year's  volume  of  the 
^Annals,'  he  would  have  discovered  that  in  the  Januaiy 
number  I  contribute  additional  remarks  on  this  same  sponge, 
discarding  those  spicula  of  the  hexaradiate  type  objected  to  by 
himself  as  having  been  derived  from  contact  with  other  species, 
and  correlate  it  with  the  true  Tethyadss.  The  question  now 
remains  whether  the  form  is  identical  with  Dr.  bowerbank's 
Tethya  muricaiaj  or  whether  it  must  rank  as  distinct  a  species. 
In  the  former  case  Dr.  Bowerbank's  specific  title  will  have  to 
be  expunged,  as,  until  this  last  issue  of  the  Zoological  Society's 
'  Proceedings,'  no  recomizable  diagnosis  of  Tethya  muricata 
has  been  published.  One  or  two  of  the  spicula  have  been 
figured  by  its  author  in  his  ^^  Physiology  of  the  Spongiad»  " 
in  the  '  Philosophical  Transactions '  for  1858  and  1862,  and 
in  his  ^  Monograph  of  the  British  SpongiadsB,'  published  by 
the  Bay  Society,  these  being  in  both  places  refeired  to  Tethya 
muricata  of  his  own  MS. ;  so  vague  a  reference,  however^  is 
totally  inadequate  for  the  purpose  of  establishing  it  as  a  species. 
On  the  other  hand,  the  evidence  in  favour  of  its  being  a  well- 
established  deep-sea  form^  closely  allied  to,  but  possessing 
constant  characters  of  specific  value  distinct  from  Dr.  Bower- 
bank's T.  muricata  is  of  the  most  satisfactoiy  description. 
Both  Professor  Wyville  Thomson's  specimens  and  my  own 
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abow  in  oommon  the  characteristic  agartcine  oontonfy  and 
TaiY  from  all  hitherto  described  Tethjads  in  the  possession 
of  tne  dependent  fascicles  of  long  anchoring  spicola  07  means 
of  which  it  rests  secure  on  the  treacherous  surface  of  the 

{ielding  ooze  which  constitutes  its  habitat.  Br.  Bowerbank 
as  thought  fit  to  assume  that  these  dependent  fascicles  are 
'^  skeleton-fasciculi  of  the  sponge  drawn  out  of  the  basal  por- 
tion'\  at  the  time  of  his  supposed  mutilation,  an  error  of 
judgment  only  explicable  by  his  over-anxietj  to  identify  the 
species  with  his  own.  On  equally  slender  grounds,  because 
he  cannot  find  them  in  his  own  example,  he  considers  himself 
justified  in  condemning  as  ^'  extraneous  "  in  mine  certain  yezy 
characteristic  three-  and  four-rayed  tension-spicula  of  the  sar- 
code,  figured  and  alluded  to  in  my  description  (M.  M.  J.  1870. 
oL  kvi.  figs.  16-18  and  p.  294).  Since  perusing  his  comments 
1  have  reexamined  caremlly  mounted  sections  of  the  sponge, 
and  am  perfectly  satisfied  as  to  the  correctness  of  reterring 
these  spicula  to  the  position  already  indicated,  which  again 
constitutes  valuable  evidence  in  support  of  its  being  a  species 
perfectly  distinct  from.  Dr.  Boweroank's.  It  is  also  most 
satisfactory  to  remark  that  Prof.  Wyville  Thomson  has  de- 
tected these  same  types  of  spicula  in  his  specimens  and  figured 
them  in  his  unpublished  plates,  which  have  again  been  repro- 
duced in  Dr.  Oscar  Schmidt's  ^  Spongienfauna  des  atlantischen 
Grebietes,'  where  they  may  be  rea£ly  recognized  at  pi.  vi. 
fig.  12.  The  anchoring  filaments  in  "Prof.  Thomson's  speci- 
mens exceed  mine  in  length  and  abundance. 

The  nomenclature  of  this  sponge,  which  has  proved  itself 
a  Yery  ^'  apple  of  discord  "  amon^  spongologists  of  the  day, 
will  now  admit  of  definite  solution.  Allowing,  with  Oscar 
Schmidt,  that  the  character  of  the  dependent  anchoring  fila- 
ments,in  which  it  differs  from  all  TethycB  hitherto  described,  con- 
stitutes a  modification  and  adaptation  to  its  natural  habitat, 
scarcely  justifying  its  being  promoted  to  the  rank  of  a  distinct 
genus,  me  generic  title  of  Tethya.i&  still  retained,  with  the 
specific  one  of  agariciformis  already  bestowed  upon  it  by  Pro- 
fessor Wyville  Thomson  and  myself,  the  following  being 
offered  as  a  brief  summary  of  its  technical  characters  already 
more  comprehensively  treated  of  in  the  two  joumak  here 
quoted. 

Teikya  agaricifarmia^  Kent. 

JkniUia  aaaricifcinnUy  Kent,  Monthly  Microscopical  Joomaly  December 
1870,jp.  293,  pL  Ixvi.  (excepting  figs.  10-12, 14, 16,  &  19) ;  Ann«  &  Mag. 
Nst  met.  Jan.  1871^  Yol.  viL  aer.  4.  p.  87. 

TtnpAoma  agarieiforiMS,  Wyville  Thomson,  MS.  Poicnpine  Exp.  1870. 

&mata  agariciformU^  Oscar  Schmidt,  Spongienfauna  des  atlantischen 
Qelnetes,  p.  68,  pL  yL  fig.  12, 1870. 
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WumOethommmia  WalUehii  (P),  Perceval  Wright^  Quarterly  Jomnal  d 

Microscopical  Science,  p.  8,  pi.  ii.  1870*. 
Not  Teihyo  murieata,  Bowerbank,  Proc  Zool.  Soe.  p.  117, 1872. 

Sponge  subcorneal,  agariciform,  having  an  expanded  tipper 
portion  or  hood,  at  or  around  the  summit  of  which  are 
located  the  exhalent  apertures  or  oscula,  and  a  lower  or 
basal  portion  bearing  numerous  fasciculi  of  attenuate  ace- 
rate  and  anchorate  spicula,  the  two  regions  being  distinctly 
marked  off  from  one  another  by  the  overlapping  <^  the  hood. 
Spicula  of  the  skeleton  large,  fdsiformi-aoerate,  expando- 
temate,  recurvato-temate,  and  bifurcate  expando-temate ; 
spicula  of  the  sarcode  abundant,  minute  attenuato-stellate, 
with  occasional  larger  triradiate  and  quadriradiate  types. 

Hob.  Atlantic,  dredged  at  a  depth  of  500  fathoms  and  upwards. 


XXXII. — Description  of  H^eromis  regalis,  with  notices  of 
four  other  new  Species  of  (fretaceous  Birds.  By  Professor 
O.  C.  Maksh  t. 

The  few  remains  of  birds  hitherto  described  from  the  Creta- 
ceous deposits  of  this  country,  although  of  much  interest,  all 
pertainea  to  comparativeljr  small  species,  and  belonged,  appa- 
rently, to  families  still  existing  |.  It  is  fortunate,  therefore, 
that  the  existence  of  a  fossil  bird  so  large  and  remarkable  as 
the  one  that  forms  the  subject  of  the  present  description  should 
first  be  made  known  by  tne  discovery  of  such  important  parts 
of  a  skeleton  as  to  afford  ample  material  for  the  oetermination 
of  its  affinities.  This  interesting  discovery  has  already  been 
annoimced  in  this  Journal,  and  tne  name  Hesperornis  regalis 
proposed  by  the  writer  for  the  species  thus  repre8ented§.  The 
present  paper  is  preliminary  to  a  full  description,  with  illustra- 
tions, now  in  course  of  preparation.  The  other  species  briefly 
described  in  this  article  are  likewise  of  interest,  as  they  add 
some  new  forms  to  the  limited  avian  fauna  heretofore  found  in 
the  Cretaceous  beds  of  the  Atlantic  coast. 

Hesperornis  regalisy  gen.  et  sp.  nov. 

The  remains  of  this  species  at  present  known  consist  of  por- 
tions of  one  skeleton,  mcluding  the  nearly  entire  posterior 
limbs,  from  the  femur  to  the  terminal  phalanges,  parts  of  the 

*  Possibly  the  embryonic  condition  of  Tetht/a  offarieifarmU. 

t  Prom  tne  'American  Journal  of  Science  and  Arts,  n.  s.  toL  iii.  May, 

1872. 

X  Ibid.  voL  xlix.  p.  205,  March  1870. 

S  Ibid,  n.  8.  ToL  in.  p.  56,  January  1872  -  Ann.  &  Mag.  Nat  Hist  April 
1872,  p.  328. 
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pelvisy  several  cervical  and  caudal  vertebras^  and  numerous 
ribsy  all  in  excellent  preservation.  Fragments  of  four  other 
individuals  were  also  found  bj  the  writer,  which  agree  essen- 
tiallj  with  the  corresponding  parts  of  the  more  perfect  skeleton. 
An  examination  oi  these  various  remains  soon  makes  it 
evident  that  thej  represent  a  gigantic  swimming  bird,  having 
its  nearest  living  allies  probably  in  the  ColtfmbidcBy  but  di£fer- 
ing  widely  in  many  respects  from  that  group,  and  from  all 
other  known  birds,  recent  and  extinct. 

The  femur  is  unusually  short  and  stout,  much  flattened 
antero-posteriorly,  and  the  shaft  curved  forward.  It  some- 
what resembles  in  form  the  femur  of  Colymbus  torqtuUuSj 
Briinn.,  but  the  great  trochanter  is  proportionally  much  less 
developed  in  a  fore-and-aft  direction,  and  the  shaft  is  much 
more  flattened.  The  tibia,  or  tibia-tarstuty  is  straight  and 
elongated.  Its  proximal  end  has  a  moderately  developed 
cnemial  process,  with  an  obtuse  apex.  The  epicnemial  ridge 
is  prominent,  and  continued  distally  about  one  half  the  length 
of  the  shaft.  The  distal  end  of  the  tibia  has  on  its  anterior 
&ce  no  ossified  supratendinal  bridge,  differing  in  this  respect 
firom  all  known  aquatic  birds.  The  fibula  is  well  developed, 
and  resembles  that  of  the  Divers. 

The  tarso-metatarsal  bone  is  much  compressed  transversely, 
and  resembles  in  its  main  features  that  of  Colyrnbua,  On  its 
anterior  face  there  is  a  deep  groove  between  the  third  and 
foorth  metatarsal  elements,  bounded  on  its  outer  margin  by  a 
prominent  rounded  ridge,  which  expands  distally  into  the  nree 
articular  end  of  the  fourth  metatarsal.  This  extremity  projects 
far  beyond  the  other  two,  and  is  double  the  size  of  either,  thus 
showing  a  marked  difference  from  any  known  recent  or  fossil 
birds.  There  is  a  shallow  groove,,  also,  between  the  second 
and  third  metatarsals^  which,  taken  in  connexion  with  the 
deeper  que,  made  the  specimen  appear,  while  still  in  the  rock, 
as  if  its  main  elements  were  separate.  The  second  metatarsal 
is  much  shorter  than  the  third  or  fourth :  and  its  trochlear  end 
resembles  in  shape  and  size  that  of  tne  former.  The  ex* 
istence  of  a  hallux  is  indicated  by  an  elongated  oval  in- 
dentation on  the  inner  margin  above  the  articular  face  of  the 
Mcond  metatarsal.  The  free  extremities  of  the  metatarsals 
iiave  the  same  oblique  arrangement  as  in  the  GolymbidoR^  to 
facilitate  the  forward  stroke  of  the  foot  through  the  water. 
There  are  no  canals,  or  even  grooves,  for  tendons  on  the 
posterior  face  of  the  proximal  end,  as  in  the  Divers  and  most 
other  birds ;  but  below  this  there  is  a  broad  shallow  depression 
extending  rather  more  than  halfway  to  the  distal  extremity. 

The  phalanges  of  the  large  external  toe  are  very  peculiar. 
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although  an  approach  to  the  same  stmctnre  is  seen  in  the 
^enus  Podiceps,  On  the  outer  inferior  margin  thej  are  all 
deeply  excavated.  The  first,  second,  and  third  have,  at  their 
distal  ends,  a  single  oblique  articular  face  on  the  inner  half 
of  the  extremity ;  and  the  outer  portion  is  produced  into  an 
elongated  obtuse  process,  which  fits  into  a  corresponding 
cavity  in  the  adjoming  phalanx.  This  peculiar  articulation 
prevents  flexion  except  in  one  direction,  and  greatly  increases 
the  strength  of  the  joints.  The  terminal  phalanx  of  this  toe 
was  much  compressed.  The  third  or  middle  toe  was  greatly 
inferior  to  the  fourth  in  size,  and  had  slender  comnamti 
phalanges,  which  correspond  essentially  in  their  mmm  reatures 
with  those  of  modem  Divers.  The  phalmgra  of  the  first  and 
second  toes  of  the  present  specimen  are  wanting. 

Portions  of  the  pelvis^  foimd  with  the  posterior  limbs  in 
three  of  the  specimims,  indicate  that  the  ilia  were  separated 
from  each  other,  and  not  very  firmly  ossified  to  the  sacral 
vertebm*  The  acetabulum  was  cov^ed  with  a  thick  cushion 
of  cartilage,  as  in  Apteryxi  and  at  its  upper  margin  the 
anterior  and  posterior  extensions  of  the  ilia,  if  both  existed, 
were  disconnected,  or  unossified  at  their  union. 

The  cervical  and  caudal  vertebrae  preserved  present  no  fea- 
tures deserving  of  special  mention  in  this  preliminary  notice. 
The  latter  are  numerous,  but  apparently  not  much  in  excess 
of  those  in  some  modem  birds.  Unfortunately,  no  portions 
of  the  skull  were  recovered.  The  femur  and  tibia  have  veiy 
thick  compact  walls,  but  appear  to  have  been  more  or  less 
pneumatic.  The  tarso-metatarsals  and  the  phalanges  were 
nearly  or  quite  solid. 

Length  of  right  femur 98 

TnuMverse  ^^ameter  of  proximal  end 53 

Diameter  of  articular  head 18*5 

Transverse  diameter  of  shaft  at  middle 22 

Antero-poeterior  diameter    19*2 

Transverse  diameter  of  distal  end    53*5 

Length  of  right  tibia    316 

Transverse  ^ameter  of  proximal  articalatLon 38 

Leng:th  of  cnemial  process    22 

Transverse  diameter  of  shaft  at  middle 29 

Transverse  diameter  of  distal  end    32 

Antero-posterior  extent  of  outer  condyle    32 

Antero-posterior  extent  of  inner  condyle    22 

Length  of  right  tarso-metatarsal 137 

Length  to  distal  end  of  third  metatarsal 130 

Length  to  distal  end  of  second  metatarsal  116 

Transverse  diameter  of  proximal  articulation 36 
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least  transrene  diameter  of  shaft 15 

Transyerae  diametw  of  distal  end  of  fourth  metatarsal  . .  16 

TnnBvene  diameter  of  third  metatarsal 8*5 

Transverse  diameter  of  second  metatarsal 8 

Length  of  proximal  phalanx  of  fourth  toe 45 

Length  of  second  phalanx    39*5 

Length  of  third  phalanx 40 

Length  of  proximal  phalanx  of  third  toe    41 

The  yarious  remains  of  the  present  species  already  dis- 
covered belonged  to  five  individuals,  which  differed  but  little 
m  size  or  in  any  important  particular.  Taking  the  great 
Northern  Diver  (Colymbus  torauatuaj  Briinn.)  as  a  standard  of 
comparison  for  the  portions  mat  are  wanting,  the  skeleton  of 
Setperomis  regalis  would  measure  about  5  feet  9  inches 
from  the  apex  of  the  bill  to  the  extremities  of  the  toes. 

The  affinities  of  Hesperomia  have  already  been  mentioned. 
The  character  given  in  the  above  description  show  plainly 
that,  although  a  comprehensive  type,  it  belongs  to  the  JPalmi- 
pedes;  and  while  most  nearly  allied  to  the  ColyrnbidfBy  it  still 
difieis  so  widely  from  that  groun  in  the  structure  of  the  pelvis 
and  posterior  limbs  as  to  demand  a  place  in  at  least  a  separate 
family,  which  may  be  called  HespercmidaR. 

All  the  remains  of  the  species  now  known  were  found  by 
the  writer,  last  summer,  in  the  ^ey  shale  of  the  upper  Cre- 
taceous, near  the  Smoky-HiU  Biver,  in  Western  Kansas. 

Chaculavua  veloXj  gen.  et  sp.  nov. 

Among  the  vertebrate  remains  in  the  Yale  Museum,  from 
the  Cretaceous  greensand  of  New  Jersey,  are  fraCTients  of  the 
skeletons  of  two  aquatic  birds,  which  apparency  belong  to 
the  same  genus,  although  to  quite  distinct  species.  Boln  of 
these  differ  essentially  from  all  recent  biros,  but  are  evi- 
dently most  nearly  allied  to  the  Cormorants.  The  largest 
of  these  birds,  to  which  the  above  specific  name  may  be  Riven, 
is  mainly  rqiresented,  at  present,  by  the  proximal  half  of  a 
left  humerus,  in  perfect  preservation,  ana  hence  a  veiy  cha- 
ncteristic  specimen.  In  its  general  features  this  humerus 
lesembles  that  of  the  Common  Cormorant  {Oracuhis  carho^ 
linn.),  although  indicating  a  somewhat  smaller  species. 
The  articular  head  is  much  more  compressed  transversely,  its 
apex  is  more  prominent,  and  its  anconal  margin  is  strongly 
deflected.  The  median  ridee  on  the  anconal  side,  below  the 
head,  is  rounded  instead  of  angular,  and  the  ulnar  crest  is 
much  less  produced  distally. 


216        Prof.  0.  C.  Mar9h  an  Hesperomia  regalk  and 

Greatest  diameter  of  proximal  end  of  hmneros 23*75 

Vertical  diameter  of  articular  head  13 

Transverse  diameter  6 

Proximal  extension  of  head  beyond  ulnar  crest    4*6 

Least  diameter  of  shaft  below  proximal  extremity   ....     6 

The  specimens  on  which  this  species  is  based  ware  found  by 
John  G.  Meirs,  Esq.,  at  Homerstown.  New  Jersey,  in  the 
greensand  of  the  upper  Cretaceous,  and  bj  him  presented  to 
the  museum  of  Yale  College. 

Oraculavus  pumtlu8y  sp.  nor. 

The  present  species,  which  is  hardly  more  than  one  third 
the  size  of  the  preceding,  is  likewise  represented  by  the 
proidmal  end  of  a  humerus,  as  well  as  by  some  other  cha- 
racteristic remains.  The  articular  head  in  this  specimen  is 
equally  compressed,  and  shows  the  same  prominent  apex,  bat 
is  without  the  anconal  deflection  which  distinguishes  the 
larger  species.  The  lower  half  of  the  head  is  narrower  trans- 
versely, and  separated  from  the  internal  trochanter  by  a  wider 
notch.    The  median  ridge,  moreover,  on  the  anconal  face  is 

much  more  acute. 

millims. 

Greatest  diameter  of  proximal  end  of  humerus 13*25 

Vertical  diameter  of  articular  head    8 

Transverse  diameter   4 

Least  diameter  of  shaft  below  proximal  end 3'1 

Greatest  diameter  of  metacarpal  at  distal  end 5*5 

Least  diameter    3*75 

The  known  remains  of  this  species  are  from  the  same  locality 
and  geological  horizon  as  the  preceding,  and  were  also  dis- 
covered by  John  G.  Meirs,  Esq. 

Oraculavits  anceps^  sp.  nov. 

The  onlv  fossil  bird-remain  secured  during  the  explorations 
of  the  Yale-College  party  of  1870  in  the  Cretaceous  beds  of 
Kansas,  although  special  search  for  them  was  made,  was  the 
distal  extremity  of  a  left  metacarpal,  which  is  so  well  preserved 
and  so  characteristic  a  part  of  tne  skeleton,  that  it  indicates 
with  considerable  certainty  the  affinities  of  the  bird  to  which 
it  belonged.  A  careful  comparison  of  this  specimen  with  the 
corresponding  bone  in  recent  birds  has  made  it  apparent  that 
the  species  was  a  near  ally  of  the  Cormorants ;  and  it  may 
therefore  be  referred  provisionally  to  the  genus  OracidamSf 
until  further  discoveries  determine  its  position  more  accurately. 
The  specimen  implies  a  species  about  the  size  of  the  Violet- 
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green  Cormorant  {Graculavua  vioktceus,  Gray),  of  the  Pacific 
coast,  and  one  somewhat  larger  than  Oraculavua  veloxy  de* 
acribed  above*  From  the  metacarpal  of  the  former  it  differs 
essoitiallj  in  having  the  articular  face  for  the  external  digit 
broader  and  nearly  £ett,  the  face  for  the  small  inner  digit  con- 
siderably smaller  and  oval  in  outline,  and  the  intervening 

tubercle  much  more  prominent. 

millims. 

Greatest  diameter  of  distal  end    6*75 

Least  diameter  of  distal  end     4*5 

Tzansrerse  diameter  of  outer  articular  face     5 

Yertical  diameter  . , 2-25 

This  specimen  was  found  by  the  writer  in  the  grey  Upper 
Cretaceous  shale,  on  the  north  fork  of  the  omoky-Hill 
Kver,  in  Western  Kansas, 

•  Palceotringa  vagansy  sp.  nov. 

The  existence  of  a  new  Wading-bird  in  the  Cretaceous 
^reensand  of  New  Jersey  is  plainly  shown  by  an  interesting 
fossil  recently  presented  to  the  Yale  Museum.  The  specimen 
is  the  £;reater  portion  of  the  shaft  and  distal  end  of  a  left  tibia, 
somewhat  injured,  but  with  its  more  characteristic  portions 
still  preserved.  It  indicates  a  bird  somewhat  smaller  than 
Palceotringa  liUoralisy  described  by  the  writer  from  the  same 
locality*,  but  is  probably  a  closely  allied  form.  From  the 
tibia  of  that  species,  the  present  specimen  may  readily  be  di- 
stinguished by  the  proportionally  more  narrow  and  shallow 
tendinal  canal,  on  the  anterior  face  of  the  distal  end.  and  by 
the  more  depressed  supratendinal  bridge.  The  trochlear  sur- 
bce  also^  on  the  posterior  side,  contracts  more  rapidly^  and  at 
its  snpenor  margm  passes  directly,  and  not  abruptly,  mto  the 
shaft 

millims. 

length  of  portion  preserved 62 

Approximate  width  of  condyles  in  front    8 

Width  of  bridge  at  centre 215 

Transverse  diiuneter  of  lower  outlet 1*5 

Transverse  diameter  of  shaft  where  broken 5 

Antero-posterior  diameter 4 

This  unique  specimen  was  discovered  at  Homerstown,  New 
Jersey,  about  ten  feet  below  the  surface  of  the  marl,  and  was 
presented  to  the  Yale  Museum  by  John  G.  Meirs,  Esq. 

Yale  College,  Newhaven,  April  lOtb,  1872. 

•  Silliman'fi  Journal,  vol.  xlix.  p.  208,  Marcb  1870. 
Ann^ii Mag. NaJt. Hist.  Ser.4.  Volx.  17 
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XXXIII. — On  the  Oenera  Manouria  and  Sci^ia. 
By  Dr.  J.  E.  Gray,  F.R.S.  &c. 

Db.  Anderson,  in  the  just  published  part  of  the  ^  FrooeediBgB 
of  the  Zoological  Society^  for  1872,  has  writtea  a  pa|)er 
to  prove  that  Teshtdo  Phayreij  the  brpe  of  the  genus  Boepioj 
ana  Testiulo  emysy  the  trpe  of  the  genus  manofmiay  ate 
only  yarieties  or  sexes  of  the  same  species,  and  has  illustrated 
it  with  eight  figures  of  the  sternum  of  different  specimens  (pp. 
134  to  137) — ^five  belonging  to  Scapiay  and  the  other  three  to 
Manouria.  There  is  a  slight  modification  in  the  form  of  the 
pectoral  plates  in  the  diflferent  specinieiis }  but  I  do  not  think 
that,  either  in  the  plates  or  text,  he  proves  the  identity  of 
the  two  genera,  which  doubtless  are  alued,  and  which,  in  the 
^Supplement  to  the  Catalogue  of  Shield  Reptiles,'  I  have 

5 laced  together  in  the  same  group  of  land-tortoises.  And  I 
0  not  think  that  he  has  proved  his  case,  as  it  would  be  veiy 
unlike  all  that  was  previously  known  of  the  form  of  the  pec- 
toral shields  in  Tortoises. 

Because  the  three  specimens  of  Manouria  which  Dr.  An- 
derson examined  have  the  sternum  concave,  and  his  five 
specimens  of  Teatudo  Phayrei  have  it  flat,  he  concluded  that 
tne  former  were  the  male  and  the  latter  the  female  of  the  same 
species,  which  he  calls  Testudo  emys^  and  he  gives  a  number 
of  names,  as  its  synoinrms,  without  defining  which  of  them 
belong  to  the  male  and  which  to  the  female.  I  think  if  he 
had  done  so  he  would  have  avoided  that  mistake. 

1.  Teatudo  emvsy  described  by  MiQler  and  Schlegel  in  Yer- 
hand.  Nat.  Gesch.  Nederl.  Ind.  Kept.  1839,  xliv.  pp.  30, 34^ 
tab.  4,  the  type  of  the  species  of  Manourtaj  has  a  flat  stemumi 
and  is,  according  to  Dr.  Anderson's  theoiy,  a  female. 

2.  The  specimens  in  the  British  Museum,  which  are  described 
and  figurea  under  the  name  of  Matwuriajuaca  (Shield  Bept. 
p.  16.  pi.  3),  being  the  types  of  that  species,  also  the  i^)eciiaen 
said  to  have  come  firom  Australia  witn  the  animal  figured  in 
the  Proc.  Zool.  Soc.  1860,  p.  395,  t.  31.  have  a  flat  sternum,  and 
are,  for  the  same  reason,  females  according  to  Dr.  Anderson. 

3.  Leconte,  who  describes  the  species  under  the  name  of 
Telecfpua  luxatua  (Philad.  Proc.  1854,  p.  187),  does  not  men- 
tion tne  form  of  the  sternum,  which,  I  think,  he  most  likely 
would  have  done  if  it  had  been  concave. 

I  think  we  may  therefore  conclude  that  the  two  sexes  of 
Manouria  are  known,  that  the  specimens  described  by  Schl^gel. 
myself,  and  Leconte  were  females,  and  that  those  examinea 
and  figured  by  Dr.  Anderson  were  males,  according  to  his 
theory,  and  therefore  both  sexes  of  this  genus  are  known. 
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ITnfortnnately  I  do  not  know  of  any  specimenB  of  Tesiiuh 
Phayrei  (the  type  of  Scapia)  being  in  Europe,  and  I  have 
nerer  had  the  opportnnity  of  examining  any ;  out  as  it  appears 
that  all  the  specimens  that  have  been  examined  have  a  flat  ster- 
num, mobabl^r  this  species  has  the  sternum  flat  in  both  sexes, 
as  is  tne  case  in  many  land-tortoises,  and  the  concavity  of  the 
sternum  in  males  of  manouria  woula  be  a  peculiarity  of  that 
genus. 

Until  the  skull  on  which  Scapia  was  founded  was  deter- 
mined to  be  the  skull  of  Testaao  Phayreiy  it  was  not  known 
that  the  animal  was  so  like  that  of  Manouria ;  but  since  that 
time  the  two  genera  have  been  arranged  in  a  special  section 
(see  Appendix  to  Catal.  Shield  EeptSes,  1872,  p.  7).  Ther 
animals  of  both  resemble  that  of  Testudo  sulcata  of  Africa  in 
fonn  and  ia  the  scales  on  the  legs  and  thighs ;  but  that  has 
only  a  single  caudal  plfite  and  a  shorter  head. 


XXXIV. — On  Trionyx  gangeticus,  Cuvier^  Trion3rx  hurum, 
B,H.  and  Dr.  Gray.     By  Dr.  Andebson,  Calcutta. 

Dfi.  Gray's  characteristic  reply*  to  my  stricturest  on  his 
nnderstanding  of  the  two  species  of  Gangetic  mud-tortoises 
seems  to  indicate  that  his  present  knowledge  of  these  species, 
instead  of  beiug  an  advance  on  his  '  Synopsis  Beptilium,'  is  a 
lelapse  into  confusion  and  unreliability.  It  is  not  surprisin^^ 
therefore,  that  Dr.  Gh»y  and  his  friena  conjointly  were  imable 
to  follow  the  drift  of  my  remarks.  But,  although  I  may  not 
cany  conviction  to  Dr.  Gray's  mind,  I  hope  to  be  able,  in  the 
the  foUowinff  observations,  to  prove  satisfactorily  to  unpre- 
jadiced  minds  that  the  skull  figured  by  Cuvier  under  the 
name  of  Trionyx  gangeticusy  and  referred  by  Dr.  Gray  to  the 
Trionyx  hurumX  of  Buchanan  Hamilton,  described  at  p.  47 
in  the  *  Synopsis  Beptilium,'  redescribed  m  the  ^  Catalogue  of 
Bhield  Beptiles,'  p.  66,  under  the  name  of  Trionyx  gangeticus^ 
Cuvier,  and  again  brought  forward  imder  the  same  name  at 

*  Ann.  &  Mag.  Nat  Hist  ser.  4  no.  54^  p.  473.    f  Ihid.  no.  53,  p.  882. 

I  Dr.  Gxay,  in  his '  Synopsis  Keptilium,^  under  the  name  of  T»  hurum^ 
ftonoonces  the  bnlliant  discoyeiy  that  **  Cuvier's  specimen  appears  to 
^9  a  peculiarity,  in  the  web  between  the  second  and  third  nngers  of 
etch  foot  beinff  pierced  with  a  hole ; "  and  he  further  observes  that  these 
Kmadnble  somtions  of  continuity  '*  are  not  noticed  in  any  of  Dr.  -Hamil- 
Ws  or  General  Haidwicke's  figures  from  living  animals/'  These  holes, 
which  evidently  suggest  to  Dr.  Gray's  mind  a  wide  and  interesting  field 
far  further  research,  are  made  by  the  fishermen,  who  pass  a  cord  tlurough 
them  and  tie  tlie*feet  together  to  prevent  "the  animals  escaping  I 

17* 
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p.  97  in  the  Supplement  to  the  latter  work,  ig  not  tfie  doill 
of  that  species. 

The  confusion  that  exists  in  Dr.  GraVs  Catalogues  re^garding 
the  foregoing  species  {T.  hurum)  and  his  so-called  Trionyx 
javanicuBj  Scnweigger,  MS.,  ^  Illustrations  of  Indian  Zoology,* 
IT,  javanicusj  Geoff.)  ^  Synopsis  Beptilium/  p.  48,  and  'Cat 
shield  Bept'  p.  67,  and  Potamockdya  steUeUa^  Greoff.,  ^  SuppL 
Cat.  Shield  Bept.'  p.  104,  is  alone  explicable  on  the  justifiable 
supposition  that  Dr.  Gray  is  more  anxious  to  catalogae  the 
specimens  under  his  charge  than  to  work  out  their  natoral 
affinities  bj  a  careful  consideration  of  the  characters  of  the 
materials  at  his  disposal.  It  would  be  well  if  Dr.  Gray  would 
carefully  ponder  the  admirable  advice  which  was  so  aoly  ten^ 
dered  to  him  by  M.  Brunner  de  Wattenwyl*,  and  remember 
that  '^  les  esp^ces  sont  des  entit^s  de  la  nature  dont  robserra* 
tion  est  du  aomaine  de  la  philosophic." 

The  pernicious  practice  of  creating  new  genera  on  characters 
derived  exclusiyely  from  single  skulls  or  from  drawings  of 
skulls  without  any  knowledge  whatever  of  the  animab  that 
yielded  them,  has  resulted  in  this,  that  we  find  animals  de- 
scribed by  Dr.  Graj-  in  his  Catalogues  with  their  skulls  and 
tails  allocated  in  widely  apart  genera.  The  confused  maze  of 
synonyms  which  this  practice  has  elaborated  can  be  better 
iLdned  than  descriW. 

Tne  facts  connected  with  the  two  Gangetic  mud-tortoises 
are  these : — Dr.  Gray's  figure  in  the  ^  Illustrations  of  Indian 
Zoology,'  bearing  the  name  Trianyx  javanicuSj  Schweigger, 
MS.,  represents  tne  most  prevalent  species.  Its  skull  is  iden- 
tical with  the  skull  figured  by  Dr.  Gray  at  pi.  xlii.  fig.  1  of 
his  '  Catalogue  of  Shield  Beptiies,'  and  wnioh  is  there  correctly 
named  Trionyx  gangeticu8.  This  skull,  however,  is  referred 
by  Dr.  Gray  to  the  other  species  of  Gangetic  mud-tortoiscB, 
which  was  originally  described  by  him  in  his  *  Synopsis  Bep- 
tilium.'  p.  47,  under  the  name  Trionyx  hurum^  but  which  m 
his  *  buppl.  to  the  Cat.  of  Shield  Bept.'  p.  97,  is  reproduced 
as  21  gangettcusj  Cuvier.  This  species  {T,  hurum) y  nowever, 
does  not  yield  a  skull  like  the  skull  figured  bjr  Cuvier  as  T. 
gangeticus ;  but  if  Dr.  Gray  will  turn  to  pi.  xhi.  fig.  2  of  his 
TCat.  of  Shield  Bept.'  he  will  find  a  skull  figured,  but  without 
a  name,  which  is  very  closely  allied  to  the  skull  of  T.  hurum. 
The  differences  that  exist  between  the  skulls  there  figured  in- 
dicate those  that  exist  between  Trionyx  gangeticus  and  Trianyx 
hurum.  But,  although  it  is  impossible  to  separate  generically 
the  skulls  figured  on  that  plate,  I)r.  Gray  makes  the  tmguardei 
statement  that  the  two  mud-tortoises  of  the  Ganges,  in  question, 

*  Rev.  et  Mag.  de  Zoologie,  Mazs  1870. . 
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belong  to  two  genera.  It  shonld  be  borne  in  mind^  however, 
that  Br*  Graj  has  no  practical  acc^naintance  with  the  skull 
«f  his  T.iavanicu8j  Geoff.,  which  is  the  last  name  but  one 
whidi  he  L&s  adoj^ted  for  the  Tesiudo  gotaghol  of  Buchanan 
Hamilton,  and  which  he  named  in  the  'illustrations  of  Indian 
Zoology'  Trionyx  javanicusj  Schweigger,  although  he  now 
states  that  Schweigger  '^neyer  uses  such  a  name."  In  the 
'Synopsis  Beptilium/  p.  48,  and  in  the  '  Catalogue  of  Shield 
£eptiles/  p.  67,  the  same  species  appears  under  the  name  T. 
javanieusy  G^eoff. ;  but  Dr.  Gray's  knowledge  of  the  species 
had  apparently  undergone  a  change  in  the  interval  between 
the  nubiication  of  the  Catalogue  and  its  Supplement,  because 
in  the  latter  (p.  104)  the  species  is  brought  on  the  stage  as 
Potamochelys  stellataj  Geoff. 

Dr.  Gray  remarks  of  the  skull  of  Emyda  punctata  (Suppl. 
Cat.  Sh.  Bept.  p.  117)  that  it  is  very  like  that  of  Potamoclielys, 
I  have  before  me  a  skull  which  I  removed  with  my  own  hands 
from  an  adnlt  specimen  of  the  common  yellow-spotted  Eniydd 
of  the  Ganges.  This  skull,  although  it  is  larger  than  Dr.  Gray's 
figure  of  Potamochelys  Btellata^  Geoff.,  I  am  prepared  to  prove 
is  generically  identical  with  the  skull  which  that  figure  repre* 
sents ;  in  other  words.  Dr.  Gray's  figure  of  the  skull  of  Poto- 
mochdya  atelhUay  Geoff.,  is  the  skull  of  an  Emyda  closely 
allied  to  Emyda  punctata. 

It  is  to  be  desired  that  Dr.  Gray  should  state  whence  he 
obtained  the  figure  of  the  skull  of  his  so-called  FotaTnochelys 
stellaiaj  Greoff.,  because  in  writing  of  the  species  he  distinctly 
states,  "  I  have  not  been  able  to  examine  any  skulls  of  it." 
Has  Dr.  Gray  copied  the  skull  from  Prof.  WaG^ler's  figure 
without  anyiknoVledgment,  and  without  any  founds  Tat 
justified  him  in  referring  the  skull  of  ah  Emyda  to  the  body  of 
a  trae  Trionyx^  the  skull  of  which  had  been  already  figured 
and  described  by  Cuvier  as  Trtonyx  gangettcus? 

The  foregoing  insight  into  the  character  of  the  *  Supplement 
to  the  Catalogue  of  Shield  Septiles  in  the  Collection  of  the 
British  Museum'  is  xinfortunately  not  an  isolated  instance  of 
the  many  inaccuracies  which  distinguish  it.  Only  a  very 
short  time  ago  I  pointed  out  that  Dr.  Gray's  genera  Manourta 
and  Sccgna  refer  to  one  animal,  the  shell  constituting  the  former 
and  the  skull  the  latter  genus,  the  two  genera  being  the 
equivalent  of  the  genus  Tesiudo^ \     The  correctness  of  what 

•  A  paper  of  mine  appeared  in  this  Joiinial,  vol.  viii.  p.  824  (1871), 
pnder  the  nuflnomer,  "  On  Testudo  Phat/reiy  Theob.  and  Dr.  Gray,"  whereas 
it  should  have  been  "On  Trtonyx  Phai/rei^*  &c.  The  whole  internal 
evidence  of  the  paper  proved  the  absurditv  of  the  title,  which  I  believe 
was  drawn  out  by  the  editors  of  the  '  Annals.'    [Whatever  Dr.  Anderson 
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I  then  stated  has  been  allowed  bj  Dr.  Gray,  as  he  has  retmned 
the  sknll  of  Scapia  Falconeri  to  this  museum  on  the  strengdi 
of  mj  representation. 

Before  concluding,  I  may  observe  that  I  have  never  asked 
Dr.  Gray,  on  any  occasion,  for  his  opinion  of  Dr.  Fleming,  and 
that  I  never  had  the  privilege,  while  a  student,  to  be  a  regular 
member  of  Dr.  Flemmg^s  class ;  and  under  these  circumstan^ 
I  object  to  Dr.  Gray's  Cihelonian  method  being  applied  to  me. 
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Hay  30, 1872.— George  Biddell  Airy,  C.B.,  President^ 

in  the  Chair. 

• 

''On  the  Structure  and  Derelopment  of  the  Skull  of  the  Salmon 
(Salmo  aalar,  L.)"*    Bj  William  Kitchen  Parker,  F.R.S. 

A  few  years  ago  Mr.  Waterhouse  Hawkins  pat  into  my  hands 
lome  newly  hatched  salmon  and  also  three  of  the  first  summer. 
Seeing  their  fitness  for  embryological  research  and  the  interest  attach- 
ing to  the  formation  of  an  osseous  fish,  I  applied  to  my  firiends 
Messrs.  Frank  Buckland  and  Henry  Lee,  and  these  gentlemen  most 
liberally  supplied  me  with  a  large  number  of  unhatched  embiyosand 
of  the  *'  fry  "  of  this  large  fish. 

My  last  subject,  the  frog,  being  fairly  out  of  hand,  I  set  myself 
last  summer  to  this  newer  and  more  easy  task, — ^more  easy  by  hr; 
for  the  translucency  of  the  young  salmon  contrasts  most  faTourably 
with  the  obscurity  of  the  embryo  frog. 

I  found  that  the  two  tjrpes  at  the  time  of  hatching  did  not  start 
fairly,  but  that  the  salmon  had  hastened  to  finish  its  fourth  siape 
before  emerging  from  the  eeg ;  this,  howeyer,  is  partly  in  conse- 
quence of  the  difference  of  Uie  envelope  in  which  the  embryos  ais 
contained;  for  in  the  salmon  this  is  a  leathery  '* chorion/'  and  i^i 
the  frog  a  mere  gelatinous  bleb. 

MoreoTer  it  soon  became  apparent  that  these  two  ''Ichthyopu- 
dans"  are  in  no  wise  near  akin  to  each  other.  In  the  yery  first  stage, 
where  there  is  an  essential  agreement,  in  one  important  particular 
they  greatly  disagree ;  for  the  embryo  of  the  salmon  has  two  arches 
in  front  of  its  mouth,  while  the  tadpole  has  but  one ;  there  is  also  an 
additional  gill-arch  in  the  osseous  fish. 

In  the  earliest  stage  of  the  salmon  worked  out  by  me  I  found  a 

may  belieye,  and  however  absurd  the  Title,  we  can  assure  him  it  stsnds 
in  his  own  hand-writing — at  the  head  of  the  MS.    The  only  alteration^ 
fortunately,  which  I  ventured  to  make  was  the  substitution  of  a  Piorp 
in  PAayr«.--W.F.] 
*  Being  an  abstract  of  the  Bakerian  Lecture. 
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muoli  more  diitiiiet  condition  of  tbe  parts  than  in  frogs  at  the  same 
irtige;  the  differentiation  of  the  hitter  is  obscure  as  compared  with 
the  fish,  and  this  not  merely  because  of  the  quantity  of  pigmentum 
w§nm  in  its  tissues* 

Then*  in  addition  to  other  causes  of  obscuration,  the  mouth  of  the 
tadpole  is  strangely  modified  in  harmony  with  its  '*  suctorial"  cha- 
racter and  affinities  (showing  a  remarkable  affinity  to  the  mouth  of  a 
Jamprey),  so  that  a  whole  system  of  cartilages  has  to  be  eliminated 
from  Uie  lips  before  the  mouth  (proper)  can  be  understood.  The 
labial  system  is  dightly  and  slowly  dereloped  in  the  salmon,  and  its 
mouUi  is  thus  muim  more  in  harmony  with  that  of  the  embryo  reptile 
or  bird  than  with  that  of  the  tadpole. 

After  the  simple  stage  is  passed,  the  development  of  the  facial 
arches  is  very  different  in  the  two  types*— as  different,  indeed,  as  in 
any  two  possible  examples  that  oould  be  given  in  the  whole  yertebrate 
group* 

The  fiidal  arches  behind  the  mouth  now  undergo  segmentation — 
fintthe  hyoid,  and  then  the  mandibular.  The  hyoid  is  cloyen  from 
top  to  bottom  and  also  has  a  single  distal  piece  separated  off. 

At  this  stage  we  get  an  explanation  of  what  is  seen  in  certain  rays, 
where  the  hyoid  suspensorium  is  permanently  double ;  and  also  ascer- 
tain that  tms  second  postoral  arch,  which  retuns  the  anterior  piece 
in  relation  to  the  sknU  as  the  great  ''hyomandibular"  pier,  does  not 
iwed  the  sow  of  the  transcendentalist  to  put  it  into  proper  relation  to 
its  mrroundings.  Nature's  invisible  wedge  has  done  what  was  needed, 
and  the  supposed  double  rib  turns  out  to  be  half  a  visceral  arch* 
On  the  whole,  this  second  stage  is  extremely  "  Plagiostomous,"  for 
the  details  of  which  I  must  refer  to  the  main  paper. 

While  in  the  egg  the  head  of  the  embryo  is  flattened,  and  so 
tNfisted  that  one  of  the  cn^es  (it  may  be  the  left  or  the  right)  looks 
upwards  towards  the  *' chorion,"  the  other  having  a  tfiseeral  direo- 

tiOD. 

The  facial  bars,  at  first  havmg  all  a  simple  sigmoid  form,  rapidly 
change  towards  the  time  of  hatching ;  and  when  the  head  gets  free, 
the  cerebral  vesicles  speedily  swell,  taking  on  the  form  so  familiar  to 
the  embryologist ;  and  the  head  now  gains  the  ^' mesocephalic 
ilexure." 

After  this  an  approach  is  made  to  the  Teleostean  type  of  struc- 
ture ;  but  this  is  not  done  at  a  stride.  The  intermediate  condition 
is  thoroughly  *' Ganoid,"  and,  happily,  comes  in  to  explain  the  related 
ttmctures  of  the  alder  and  newer  ''Orders."  I  am  not  aware  that 
any  stage  of  the  heart  or  of  the  intestines  shows  either  the  many 
Talves  of  the  **  aortic  bulb"  or  the  intestinal  spiral  valve ;  this  must 
he  seen  to  ;  yet  if  these  never  show  themselves  in  the  "  fry"  of  the 
osseoQs  fish,  their  absence  does  not  affect  the  general  skeletal  mor- 
phology. 

The  salmon  amongst  fishes,  like  the  fowl  amongst  birds,  nevet 
Attains  to  the  greatest  degree  of  special  class-modification ;  it  re- 
Budns  nibtypicalt  with  a  dentigerous  maxillary,  a  ductus  pneumaticns, 
atery  tkondroeteoue  state  of  the  skull,  and  a  very  heterocercal  tail. 
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Yet,  from  an  icfathjologieal  point  of  vieir,  this  fiA  ii  IB  iiDOMnK 
height  ahove  the  Sharks  and  Bays,  and  is  far  in  advanee,  as  a  M| 
of  the  whole  group  of  **  Ganoids." 

The  results  of  the  gradatumal  study  of  the  fish-forms  by  the 
loologist,  and  of  their  secular  study  by  the  palnontolo^st,  are  both 
in  harmony  with  morpholo^eal  facts.  Although  the  light  obtsincd 
is  but  as  the  first  streak  of  dawn,  yet  it  is  a  pleuant  lights  and  quite 
sufficient  to  show  each  kind  of  worker  where  and  how  to  renew  his 
own  special  toil. 

I  cannot  close  this  brief  abstract  without  remarking  that  my  re- 
searches  in  these,  the  highest  types  of  animals,  seem  to  me  to  be  in 
perfect  accordance  with  the  results  obtained  by  long  study  of  the 
▼ery  lowest,  the  Rhizopods — namely,  that  they  both  yield  iucressiog 
evidence  in  favour  of  the  doctrine  of  Evolution. 

Researches  of  this  kind  show  what  the  life-processes  can  accom* 
plish  in  the  history  of  one  individual  animal,  and  also  that  the  nior> 
phological  steps  and  stages  are  not  arbitrary,  but  take  place  in  i 
manner  in  accordance  with  all  that  has  of  late  been  rerealed  to  us  of 
the  gradation  of  types  in  the  ages  that  are  past 

Juno  20,  1872.— Sir  James  Paget,  Bart.,  D.C.L.,  Vico-Prwident, 

in  the  Chair. 

» 

.    "  Notice  of  further  Researches  among  the  Plants  of  the  Cosl- 

^easures."     By  Professor  W.  C.  Wiuiamson,  F.R.S.  (m  a  Letter 

.to  Dr.  Sharpky,  Sec,  R.S. 

FaUowfidd,  Hay  3, 1872. 

My  dear  Db.  Sharpky, — In  my  memoir  on  Calamites,  published 
in  the  last  volume  of  the  'Philosophical  Transactions,'  I  gave  two 
figures  of  sections  of  a  plant  (plate  25.  fig.  16  and  plate  28.  fig.  39) 
supposed  to  be  a  Calamite,  but  respecting  the  Calamitean  nature  of 
which  I  expressed  my  doubts  in  a  note  at  the  foot  of  page  488.  I 
have  now  got  numerous  examples  of  this  plant ;  and  it  proves,  as  I 
surmised,  to  belong  to  a  distinct  type.  It  has  a  branching  stem,  not 
jointed,  and  having  a  remarkable  pith.  Since  the  latter  organ,  when 
divided  transversely,  gives  a  star-shaped  section,  closely  resembling 
that  of  a  Catamite,  except  that  it  has  not  been  fistular,  I  propose 
to  give  to  the  plant  the  generic  name  of  Jstromjfelon.  I  have  further 
examined  a  series  of  curious  stems  which  I  described  briefly  at  the 
Edinburgh  Meeting  of  the  British  Association  under  the  name  of 
Dietyoxylon  radieane ;  this  plant  I  ako  find  must  be  placed  in  a 
new  genus.  It  is  characterized  by  possessing  an  exogenous,  woody, 
branching  stem,  composed  of  reticulated  vessels.  It  has  no  pith ; 
and .  its  bark  consists  of  ceUs  arranged  in  columns  perpendicular  to 
its  surface.  I  think  it  not  improbable  that  thb  has  been  the  sub- 
terranean axis  of  some  other  plant,  since  I  have  succeeded  in  tracing 
its  ultimate  subdivisions  into  rootlets.  I  propose  for  the  present  to 
recognize  it  by  the  generic  name  of  Jmyelan.  My  specimens  of  this 
plant  are  very  numerous,  some  of  them  having  been  kindly  sup- 
plied, to  me  by  Messrs.  Butterworth  and  Whittaker,  of  Oldham. 
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!D6/Sf  mtj  piove.io.be  rhizomes  and  rooto  of  the  Asterophyllite  de* 
jcribed  iQ  my  kat  letter  to  you. 

Of  this  hist  genus  I  hsve  just  got  an  additional  number  of  ex« 
qiiiate  examples^  showing  not  mdy  the  nodes  but  vertieiU  of  the 
UmeoF  lemee  eo  characterietie  of  the  plant.  These  specimens  plaee 
the  correctness  of  my  previous  inference  beyond  all  possibility  of 
doubt,  and  finally  settle  the  point  that  Mterophyllitee  is  not  the 
brvidi  and  foliage  of  a  Calamite»  but  an  altogether  distinct  type  of 
vegetation  having  an  internal  organization  peculiarly  its  own.  This 
ofganisation  is  identical  in  every  essential  point  with  that  of  my 
FoUmamnia  Daweoni  already  referred  to  in  my  previous  letter,  and 
which  I  now  do  not  hesitate  to  designate  Aeterophyllitee  Daweoni. 
The  peculiar  triquetrous  form  of  the  young  vascular  axis  of  this 
genus  is  too  remarkable  and  too  distinct  from  that  of  all  other  Carbo* 
niferona  types  to  be  misUken  for  any  of  them,  and  especially  for 
that  of  Cafamitesy  with  which  it  has  not  one  single  feature  of  r^ 
affinity. 

I  liave  also  obtained,  partly  through  the  assistance  of  Messrs* 
Batterworth  and  Whittaker,  but  espeSally  the  latter,  an  instructive 
series  of  specimens  of  the  genus  2Sygopterie,  which  has  recently  been 
made  the  subject  of  an  important  memoir  by  M.  B.  Renault,  pub* 
hshed  in  tome  xii.  of  the  '  Annates  des  Sciences  Naturelles.'  Our 
Lancashire  specimens  are  of  the  type  which  he  describes  under  the 
Dsme  of  Z.  Idteattiu  The  French  savant  has  found  these  plants,  in 
one  instance,  connected  as  petioles  to  a  rhizome  which  he  believes 
to  be  that  of  a  fern.  Our  specimens  supply  some  information 
additional  to  that  publbhed  by  M.  Renault :  they  appear  to  me  to 
sustain  his  idea  that  they  are  petioles ;  and  I  have  traced  in  them  the 
origin  of  the  two  vascular  bundles  which  he  refers  to  as  pores  existing 
in  the  bark.  I  find  much  reason  for  concluding  that  they  are,  as  he 
surmises,  the  vessels  going  to  the  secondary  rachis  of  the  pinnules. 
Our  Lancashire  specimens  are  covered  with  sparse  but  very  distinct 
hairs  that,  unlike  the  ramentaceous  form  common  amongst  ferns,  are 
perfectly  cylindrical.  Whilst  I  am  thus  inclined  to  express  my 
conviction  that  M.  Renault  is  correct  in  his  views  respecting  Zygo* 
ptme,  I  find  it  increasingly  difficult  to  distinguish  fragments  of  ferns 
from  those  of  Lycopods,  as  also  fragments  of  petioles  from  those  of 
roots. 

Mr.  l^ield  and  Mr.  Whittaker,  of  Oldham,  have  just  supplied  me 
]rith  two  magnificent  stems  of  Calamites  of  large  size.  The  pith 
is  absent  from  both,  except  some  slight  traces  at  the  node  of  one 
of  the  specimens.  I  find  on  dissecting  these  matured  stems  that  the 
Rmarkable  arrangements  of  the  vascular  structure  seen  in  plate  23. 
figure  2  of  my  memoir  on  Calamites  almost  entirely  disappear  in  the 
Biore  external  of  the  exogenous  growths.  The  conspicuous  vertical 
haninaB  of  cellular  parenchyma  (my  primary  medullary  rays),  which 
separate  the  woody  wedges,  rapidly  diminish  in  size  as  they  proceed 
from  within  outwards,  becommg  more  or  less  like  the  secondary 
or  ordinary  medullary  ravs  represented  in  my  fig.  5.  Many  of  them, 
bwerer,  retain  the  evidence  of  their  primary  medidkry  origin  in 
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sir  uniiJiiul  length,  and  in'oonaiitiiig  of  two,  or  eren  thrae,  tertkil 
series  of  cells  instead  of  one,  as  is  usual  with  the  secondaij  nft. 
The  Teasels  pursue  thdr  lonritndinal  course  across  the  node  unde- 
!flected  in  any  direction,  saTc  wnere  they  bend  aside  to  allow  the  passsge 
nutwards  of  Tasenlar  bundles  going  off  to  the  aerial  branches*,  ss 
'jrepresented  in  mj  figures  13  and  38.  Thus  in  the  exterior  parts  of 
'these  kige  stems  the  ugneous  zone  exhibits  little  or  no  indication  of  the 
preMnce  of  a  node,  except  what  these  divergent  bundles  afford.  I 
Snd  that  these  bundles  slightly  increase  in  size  as  they  proceed  from 
within  outwards,  showing  that  they  share  in  the  exogenous  additions 
made  to  the  exterior  of  the  ligneous  zone ;  in  one  of  my  stems  that 
jone  has  a  circumference  of  seven  inches,  and  in  the  other  of  six 
.and  three  quarters.  It  is  in  the  former  one  that  I  find  the  nodal 
4)undles ;  but  I  have  not  seen  one  of  these  organs  whose  actual  disr 
meter  exceeds  three  sixteenths  of  an  inch,  confirming  my  preiioos 
statements  respecting  the  comparatively  small  size  of  the  aerial 
branches.  As  in  my  previously  described  examples,  these  bases  of 
hranches  exhibit  no  separation  of  the  vessels  into  a  drele  of  wedges 
like  those  of  the  parent  stem.  The  persistent  growth  of  the  vascolsr 
bundles  just  described  seems  to  inaicate  more  permanent  relations 
-between  them  and  the  central  stem  than  I  once  thought  probable. 
There  appears  to  be  a  close  approximation  to  uniformi^  in  the 
number  of  the  woody  wedges  of  these  large  stems ;  one  of  mine 
jcontains  85,  and  the  other  83  such.  Mr.  Binney  counted  73  in  his 
.large  specimen  (loc.  eit,  pL  2.  fig.  1).  In  the  thin,  young  woody 
cylmder  represented  in  my  fig.  19,  the  mean  diameter  of  which  was 
shghtly  over  an  inch,  the  number  was  also  about  80.  This  dose 
•jresemblance  between  stems  so  different  in  age  and  sise  again  illoi- 
tratea  another  of  my  previous  statements,  viz.  that  age  produces  no 
increase  in  the  number  of  the  woody  wedges,  but  that  each  one  of 
.the  latter  enlaiges  by  successive  additions  to  its  peripheral  portions 
.of  new  laminse,  which  latter  partly  fill  up  the  increasing  area  of  the 
enlarging  circle,  and  partly  encfoach  upon  the  primary  medullaiy 
rays,  as  represented  in  my  figure  17,  in  addition  to  some  intentitiid 
•growth. 

We  thus  learn  that  as  the  ligneous  cylinder  of  a  Calamite  in- 

\creased  in  age  and  size  it  gradually  exhibited  less  and  less  of  tbe 

Calamitean  peculiarities  seen  in  young  stems ;  its  external  portions 

assumed  a  generalized,  unsulcated  form,  which  recurs  with  remarkable 

uniformity  in  several  otherwise  different  plants  of  the  Coal-measured. 

Amongst  the  Burntisland  fossils  sent  to  me  by  Mr.  Orieve  I 
find  two  very  curious  stems,  probably  of  the  same  general  nature 
.as  Zygopieru,  Both  have  a  dense  outer  cortical  layer,  with  vascular 
bundles  in  the  interior.  In  the  simpler  of  these  plants  the  transverse 
section  of  this  bundle  is  cresceutic ;  but  in  the  concave  border  of  the 
crescent  are  two  small  projecting  capes  dividing  it  into  three  minor  bays 
(fig.  2).  In  the  other  the  vascular  axis  is  a  donble  one,  lodged  in  ft 
somewhat  elliptical  stem :  one  of  these  is  a  simple  crescent,  the  con- 

'    *  This  condition  is  very  correctlj  represented  in  plate  3.  fig.  3  of  Mr.  Binnej'i 
jaenunr  on  Oalainites  (P^Iasont.  Boo,)*  •   ■ 
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mitj  of  iriueh  is  directed  inwardfl ;  the  other  has  a  yetj  ele|^t 
tnoffene  eeotum  (fig.  1 ).  It  is  shaped  like  a  dumb-bell,  one  head  of 
which  rests  within  the  concavity  of  the  cresoentic  bundle,  and  the 
other  tarns  in  the  opposite  direction ;  at  each  of  these  two  extr&r 
mitica  the  margin  of  the  dnmb*bell  is  excaTated  into  a  small  bav,  as 
if  a  fertieal  canal  had  existed  at  each  point ;  but  these  seem  to  hsTO 
been  merely  columns  of  cellular  tissue  encroaching  upon  the  rounded 
ootline  of  the  Tascular  structures.  I  propose  provisionally  to  recog- 
nise these  two  forms  under  the  generic  name  of  Arpexylon. 


(g)(€) 


Fig.  1.  Jrpexyion  dupUx,        Fig.  2.  ArpexyUm  simplex.       Fig.  3.  Edraxylon, 

Fig.  3  fepreMnts  s  stem  or  petiole  in  which  the  Bootion  of  the  Tascular  bundle 
preienta  the  form  of  a  oliair  or  seat,  and  to  which  I  propose  to  aaaiffn 
the  name  Edraaylon,  This  form  exhibits  numerous  modi&ations  oftoe 
pattern  represented  in  th^  outline,  down  to  a  single  central  Tascular  bundle. 
It  may  proTe  to  belong  to  DictyoJtyUm  (Hdhamium, 
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On  iJie  Spmfic  Name  of  the  Black  Redstart, 
By  Alfbed  Nbwtok,  M.A.,  F.R.S. 

Br.  Qbat's  note  **  On  the  name  Teihya  and  its  YarietieB  of  Spell- 
ing" in  the  last  Number  of  tho  'Ajmals'  (p.  150)  reminds  mo 
of  a  still  greater  diyeraity  which  has  long  existed  among  ornitho- 
logists as  to  the  spelling  of  a  name  which  at  first  sight  looks  as  if  it 
might  haye  something  in  common  with  that  of  Tethya. 

In  1769  Scopoli  (Annus  I.  Historico-naturalis,  p.  157)  oharac- 
teiized  a  now  well-lmown  bird  as  *^  Sylvia  tilhys"  with  a  reference 
to  ^*  Linn.  S.  K.  XI.  n.  23."  The  eleventh  edition  of  LinnsDns's  great 
mak  is  not  at  present  accessible  to  me ;  but  it  was  notoriously  a  mere 
reprint  of  his  tenth  edition  (1758),  of  which  a  copy  is  now  before 
me.  Hero  (i.  p.  187)  we  have  the  23rd  species  of  the  genus  Mofth- 
dOa  designated  ''  Titys,"  and  a  reference  to  '<  Fn.  wee.  227 ; "  but 
this,  as  Linnsens  in  his  twelfth  edition  (i.  p.  335)  aUowed,  was  the 
female  of  his  M.phcenieurus,  and  Scopoli  was  unconscionsly  the  first 
to  g^ve  a  binomial  title  to  the  species  we  now  know  as  the  Black 
Bedstart ;  in  so  doing,  however,  he  misspelt  the  word,  introducing 
an  A  into  the  name,  and  in  consequence  opened  a  door  for  a  great 
number  d  future  errors,  while  puzzling  naturalists  to  account  for  it. 
liuuBus,  in  his  mode  of  spelling,  copied  Gesner,  who  in  1555 
(Hii^  Anim.  iii.  p.719)  h|»  {itys ;  but  the  latter  also  mentions  that 
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Dionysius  writes  tUii ;  and  this  seems  to  be  the  correct  fbrfli  of  tba 

word.    Turning  to  liddell  and  Scott's  '  Lexicon/  baaed  on  that  of 

Passowy  we  have : — 
"  ririf ,  /^s,  //,  like  rirw,  a  small  chirping  bird.  Phot.'' 
Now  Photios  flourished  somewhere  about  a.d.  850 ;  and  lookiBg 

to  his  dictionary^  printed  in  1822  fiftn  the  Gale  MS.,  and  edited  by 

Person  and  Bekker,  we  see  (ii.  p.  592) : — 

*'  nris :  fipoyy  o^yiOioy'  avifiaiyet  txu  ro  yvvaiKtiov  aliolotr  Tins  cat 

Stephanus  also  shows  that  titis  is  the  correct  form.  In  his  ^The- 
saurus '  (ed.  Paris :  1848-1854,  vii.  p.  2241)  we  have  "  nrif,  i^,  i, 
avieula,'^  &c.,  and  the  sentence  "  c/£/3i/}n(c90ai  cis  ras  KoXovfUros 
Ttrliasf*  which  settles  the  matter.  Moreover  he  adds  "  rirvs  in  w. 
LL.  affertur  pro  rins" 

Photius  and  others  after  him  derive  the^word  titis  from  TtriCtir, 
otherwise  written  wiwiCeiy,  to  chirp. 

Hence  we  may  conclude  that  titis  was  originally  a  general  name 
for  a  small  chirping  bird,  that  in  time  it  became  spedaUy  applied  to 
some  bird  with  a  red  tail,  that  as  such  it  had  one  or  more  fignntiTe 
meanings  (in  the  sentence  above  quoted  we  might  perhaps  trans- 
late it  by  "Firetail"),  concerning  which  we  need  not  now  trouble 
ourselves,  and  that  titys  is  an  erroneous  form,  which  has  been  still 
further  corrupted  into  tithys,  tethya^  ihytis,  and  I  know  not  how 
many  other  misspellings. 

Lastly,  I  may  perhaps  venture  to  hint  that  the  root  of  titis  exiBtB 
in  the  prefix  "  Tit "  of  the  English  "  Titlark  "  and  "  Titmouse,"  and 
the  first  syllable  of  the  Icelandic  Tidingur^  where  it  retains  its  pri- 
mitive generalized  meaning. 

In  excuse  for  occupying  all  this  space,  I  may  mention  that  natu- 
ralists like  Hemprich  and  £hrenberg  (Symb.  Phys.  fol.  hb)  and  Von 
Heuglin  (Om.  Nordost-Afr.  i.  p.  334)  have  not  thought  it  beneath 
them  to  attempt  an  explanation  of  this  word,  referring  it  to  ri'rqfi 
ti7tor,  with  which  it  has  nothing  whatever  to  do. 

3  August,  1872. 

New  Names  for  a  Iwg-Jcnown  Lepidopteron.    By  G.  Bitbeka. 

In  the  last  Number  of  the  '  Annals,'  Mr.  A.  G.  Butler  describes 
and  represents  a  new  genus  and  species  of  the  family  Kotodontide. 
The  genus  is  named  JTarsolqns,  the  species  T,  renUe(mda4 

The  same  insect,  however,  was  figured  as  far  back  as  1806  by  J. 
Hubner,  in  the  second  volume  (plate  197)  of  his '  Sammlung  exoti^er 
Schmetterlinge,'  under  the  name  of  Orino  Sommeri,  and  as  belonging 
to  the  Koctus  genuiuse.  Herrich-Schaffer  (Sammlung  neuer  oder 
wenig  bekannter  ausser-europaischer  Schmetterlinge,  p.  11)  changed 
the  generic  name  as  used  before  into  Crinodes^  and  placed  ^e  insect 
in  tibe  family  Notodontina.  Walker,  on  the  other  hand,  in  his 
'  list  of  the  Specimens  of  Lepidopterous  Insects  in  the  CoUeotion  of 
the  British  Museum,'  part  ziv.  (1858),  p«  1346,  places  the  genus 


CVtM,  H&bner,  in  the  Noctnide  fiamily  Opbiosid^,  which^  however, 
19  notified  in  the  'Stettiner  entomologische  Zeitong'  for  1862 
(p.  477)  by  X.  Dietrich,  who  regards  it,  and  most  justly,  as  a  'N'oto- 
dontide  genus,  nearly  allied  to  the  genera  Phalera,  H.-Sch.,  and 
jPteftma,  Walk. 

I  hare  seen  fire  speciniens'of  Crinodes  Sommerty  Hiibn. — ^four 
females  in  the  collection  of  the  Boyal  Museum  at  Leiden  (placed 
imdcr  the  name  bilamituUa,  De  Haan,  I.  L.,  in  the  genus  Nystalea^ 
Gn.,  at  present  also  a  Notodontide  genus),  and  one  male  in  Mr. 
P.  C.  T.  Snellen's  collection  at  Botterdam,  all  sent  over  from  Java, 
Walker  (L  c.  p.  1348)  makes  mention  of  a  specimen  from  Rio  Janeiro 
in  Mr.  Fry's  collection. 

Leiden,  August  10, 1872. 

Note  on  InUHligenee  in  Monkeys.    By  Prof.  Cops. 

I  hare  two  species  of  Cehus  in  my  study,  C.  capiteinus,  and  a  half- 
grown  C7.  apeUa.    The  former  displays  the  usual  traits  of  monkey 
ingenuity.     He  is  an  admirable  catcher,  seldom  missing  any  thing, 
from  a  large  brush  to  a  grain,  using  two  hands  or  one.    His  cage- 
door  is  fastened  by  two  hooks,  and  these  are  kept  in  their  places  by 
nails  driven  in  behind  them.    He  generally  finds  means,  sooner  or 
later,  to  draw  out  the  nails,  unhook  the  hooks,  and  get  free.    He 
then  occupies  himself  in  breaking  up  various  objects  and  examining 
their  iiterior  appearances,  no  doubt  in  search  of  food.    To  prevent 
his  escape  I  fastened  him  by  a  leather  strap  to  the  slats  of  the  cage ; 
bat  he  soon  untied  the  kno^  and  then  relieved  himself  of  the  strap 
by  cutting  and  drawing  ouj  the  threads  which  held  the  flap  for  the 
buckle.    He  then  used  the  strap  in  a  novel  way.    He  was  accus- 
tomed to  catch  his  food  (bread,  potatoes,  fruit,  i&c),  with  his  hands 
when  thrown  to  him ;  sometimes  the  pieces  fell  short  three  or  four 
feet.    One  day  he  seized  his  strap  and  began  to  throw  it  at  the 
food,  retaining  his  hold  of  one  end.    He  took  pretty  correct  aim,  and 
finaUy  drew  the  pieces  to  within  reach  of  his  hand.     This  perfor- 
mance he  constantly  repeats,  hooking  and  pulling  the  articles  to  him 
in  turns  and  loops  of  the  strap.    Sometimes  he  loses  his  hold  of 
the  strap.    If  the  poker  is  handed  him  he  uses  that  with  some 
skill  for  the  recovery  of  the  strap.    When  this  is  drawn  in,  he 
Becnies  his  food  as  before.    Here  is  an  act  of  intelligence  which 
most  have  been  originated  by  some  monkey,  since  no  lower  or 
ancestral  type  of  mammals  possess  the  hands  necessary  for  ita 
accomplishment.    Whether  originated  by  Jack,  or  by  some  ances- 
tor of  the  forest  who  used  vines  for  the  same  purpose,  cannot  be 
readily  ascertained. 

After  a  punishment  the  animal  would  only  exert  himself  in  this 
way  when  not  watched ;  as  soon  as  an  eye  was  directed  to  him  he 
would  cease.  In  this  he  displayed  distrust.  He  also  usually  exhi- 
bited the  disposition  to  accumulate,  to  be  quite  superior  to  hunger ; 
thus  he  always  appropriated  all  the  food  within  reach  before  be- 
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ginning  to  eati  When  idifTerent  pieces  were  offered  to  him,  he  trans- 
ferred the  first  to  his  hind  feet  to  make  room  for  more ;  t^en  tSinA 
his  mouth  and  hands,  and  concealed  portions  hehind  him.  With  a 
large  piece  in  his  hands  he  would  pick  the  hand  of  his  master  dean 
hefore  using  his  own,  which  he  was  sure  of. — Proc.  Aead.  Nat,  8ei, 
April  1872,  p.  40. 

Curious  Habit  of  a  Snake,    By  Kr.  Cofb. 

Mr.  Cope  made  the  following  remarks : — ^I  had  for  some  tame  a 
specimen  of  Gyclophis  cestivus,  received  from  Fort  Macon,  N.  C, 
through  the  kindness  of  Dr.  Yarrow,  living  in  a  W.ardian  case.  The 
slender  form  of  this  snake,  and  its  beautiful  green  and  yellow  colours, 
have  led  to  the  opinion  that  it  is  of  arboreal  or  bush-loving  habits. 
It  never  exhibited  such  in  confinement,  however,  and  instead  of 
climbing  over  the  Caladia,  ferns,  &c.,  lived  mosflj  under  ground. 
It  had  a  curious  habit  of  projecting  its  head  and  two  or  three  inches 
of  its  body  above  the  ground,  and  holding  them  for  hours  rigidly  in^ 
a  fixed  attitude.  In  this  position  it  resembled  very  closely  a  sprout 
or  shoot  of  some  green  succulent  plant,  and  might  readily  he  nus- 
taken  for  such  by  small  animals. — Ibid, 


Eggs  and  newly  hatched  Young  of  Ixodes  Dugesii  and  Argas  reflexuS' 

By  Geo&oe  Guixiveb,  P.K.S. 

Seeing  the  dreadful  ravages  committed  of  late  by  the  Ixodes  on 
sheep  and  pheasants,  and  the  novelty  of  Argas  as  a  British  Arachnid 
(Ann.  Nat.  Hist.  March  1872),  any  contribution  towards  the  economy 
of  these  Acarina  may  be  important  or  interesting.  And  now  we  are 
able  to  determine  pretty  nearly  the  time  and  manner  in  which  both 
these  species  are  hatched.  At  the  meeting  of  the  East  Kent  Natnral- 
Histoiy  Society  at  Canterbury,  August  15,  1872,  my  son  exhibited 
(as  reported  in  the  <  Kentish  Gazette '  newspaper  four  dap  after- 
wards) specimens  of  the  eggs  and  recentiy  hatched  young  of  both 
these  so-called  ticks.  The  eggs  of  the  Ixodes  were  smooth,  regularly 
oval,  about  -^  of  an  inch  long,  and  ^  broad,  and  of  a  fining 
chocolate  colour ;  those  of  the  Argas  were  larger,  occasionally  sul^ 
oval,  but  the  majority  of  them  globular,  about  Jy  of  an  inch  in 
diameter,  of  a  greyish  colour,  and  slightly  rough  on  the  surface. 
Adults  of  the  Ixodes  and  Argas  were  confined  in  separate  boxes 
early  in  June,  and  were  seen  to  be  lively  and  unchanged  at  the  end 
of  that  month ;  but  the  eggs  were  laid  in  clumps  some  time  after- 
wards, and  on  the  1st  of  August  most  of  them,  both  of  Ixodes  and 
Argas^  were  found  to  be  hatched.  The  young  broods  of  both  medm 
were  in  most  respects  miniatures  of  their  parents — only,  as  is  alreadj 
known  of  some  other  Acarina,  with  but  six  legs — and  running  about 
with  great  activity ;  and  the  newly  hatched  specimens  of  Argas 
were  hairy,  especially  at  the  hinder  part^  where  there  is  a  fringe 
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of  bails.  Hie  Ix6de$  is  very  prolific.  A  siiigle  female  confined  in' 
a  pill-box  produced  no  less  Uian  143  eggs,  of  which,  on'  August  9/' 
all  but  six  were  found  to  be  hatched,  and  the  young  swarm  actiyely 
trying  to  iascape  fh>m  their  priton.  The  egg-shells,  botli  ot  Ixodes 
and  ArgaSf  are  composed  of'  tough  chitine.  The  husbandmen,  in' 
trying  to  reliere  their  suffering  flocks  and  to  destroy  the  ticks,* 
hare  employed  men  to  pick  them  off  the  sheep,  throwing  the  tick^ 
on  the  ground;  but  this  practice  is  now  shown  to  be  simply  pro-* 
psgating  the  eyil  by  sowing  the  pregnant  vermin  broadcast. 

Canterbuiy,  August  20, 1872. 

On  ihe  Embryonic  JFhrm  of  the  Oordii.     By  M.  A.  Yillot. 

The  embryo  of  the  Gordii,  which  has  hitherto  remained  unknown,^ 
Has  no  xesemblanoe  to  the  adult  form.  It  is  a  microscopic  cylin- 
drical worm,  scarcely  0*205  npllim.  in  length,  and  0*045  nodUim.  in' 
breadth,  in  which  we  may  easily  distinguish  a  head,  a  body,  and  a 
tail 

The  head  is  as  broad  as  the  body  and  entirely  retractile ;  it  is  armed 

nith  a  triple  circlet  of  stout  prickles,  and  terminates  in  firont  in  a  sort 

of  trunk  or  sucker.    The  trunk  is  rigid,  owing  to  the  four  strong* 

styles  which  serve  it  as  a  framework.    The  pricMes  of  the  first  two* 

raws  (that  is  to  say,  those  near  the  base  of  the  trunk)  are  of  the  samer 

&nn,  arrangement,  and  size ;  they  are  six  in  each  row,  the  upper 

ones  sH^tly  covering  the  lower  ones ;  and  they  are  partly  ins^rtedr 

into  a  triangular  sheath,  which  gives  tliem  the  form  of  a  lance-head. 

Those  of  the  third  row  are  implanted  at  the  base  of  the  head.    They 

alternate  with  those  of  the  first  two  rows,  and  do  not  resemble  themi 

dther  in  number  or  in  form ;  their  sheath  is  nearly  quadrilateral, 

and  their  free  extremity  is  much  longer ;  they  are  also  stouter  and; 

more  resistant ;  lastly,  we  count  seven  of  them  instead  of  six,  as  one-. 

of  the  sheaths  bears  two.    The  head,  in  its  movements  of  protrusion- 

and  retraction,  behaves  like  the  trunk  of  the  JEchinorhyruhi ;  it  turns' 

back  upon  itself  from  its  apex  to  its  base,  and  from  its  base  to  its 

apex,  causing  its  prickles  to  describe  an  arc  of  180  degrees.    When 

it  is  out  of  the  body,  the  points  of  the  prickles  are  directed  backwards ; 

in  the  contrary  case  the  opposite.    Their  arrangement  is  then  com- 

pletely  inverted :  the  trunk,  which  was  in  front,  is  thrown  completely 

to  the  back ;  then  come  successively  the  prickles  of  the  first,  second, 

and  third  rows,  united  in  bundles  and  constituting  with  the  trunk  a: 

solid  rod  in  the  centre  of  the  body ;  the  extremities  of  the  prickles 

of  the  third  row  slightly  project  beyond  the  extremity  of  the  body|. 

vbich  is  then  armed  with  a  short  but  very  resistant  dart. 

The  body  presents  numerous  transverse  folds,  very  dose  together, 
and  very  regular,  so  that  it  might  be  thought  to  be  composed  of  truA 
rings. 
The  tail,  which  is  a  little  narrower  than  the  body,  is  separated  from 

it  by  a  deep  constriction ;  it  is  also  very  distinctily  annulated,  and 
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bean  towards  its  posterior  extremity,  which  ia  obtuse,  firar  appe&-> 
dages — two  Tery  small  ones  in  the  centre,  and  two  larger  at  the 
sides. 

After  its  escape  from  the  egg,  when  free  in  the  water,  where  it  is 
at  first  called  upon  to  Htc,  the  embryo  of  the  Oordii  has  not  at  its 
command  any  great  means  of  locomotion.  Its  cylindrical  and  not 
Tcry  mobile  tail  cannot  serve  it  for  swimming.  At  the  utmost  it 
might  make  its  way  throngh  the  mud  by  means  of  the  hooks  ¥rith 
which  its  retractile  head  is  armed.  It  mast  also  be  easily  carried 
along  by  even  the  weakest  current.  Those  which  I  kept  in  glass 
vessels  finally  adhered  to  the  walls,  and  formed  there,  by  their 
numlier,  a  sort  of  pulverulent  coating.  In  the  natural  state  they 
must  fix  themselves  in  the  same  manner  to  pebbles  and  the  roots 
and  stems  of  aquatic  plants ;  and  it  is  there  that  they  lie  in  wait  for 
the  larvsB  of  which  they  are  the  predestined  parasites. 

This  is  not  an  hypothesis ;  for  the  experiment  has  been  made. 
Having  placed  a  certain  number  of  the  embryos  in  the  presence  of 
various  larviB  of  culiciform  Tipularia  {Cortihra,  Tanypus,  Chirono^ 
miu),  I  have  had  the  satisfaction  of  seeing  them  encyst  themselves. 
The  little  worm  penetrates  into  these  larvse,  whose  integuments  are 
but  slightly  resistant,  by  means  of  its  cephalic  armature,  which  it 
causes  at  first  to  project  suddenly ;  its  prickles  becoming  reversed 
catch  in  the  tissues  of  the  lanra,  fix  themselves  there,  and  allow  the 
trunk  to  bury  itself  deeply :  then  it  withdraws  the  whole,  to  recom- 
mence the  same  manoeuvre.  As  soon  as  the  embryo  has  found  a 
resting-place  to  suit  it,  it  remains  motionless ;  then  the  fluids  which 
bathe  it  all  round  become  coagulated  and  form  for  it  an  investment 
which,  by  hardening,  becomes  a  true  cyst.  This  cyst,  the  outer  surface 
of  which  seems  to  be  covered  with  small  irregular  concretions,  is  at  first 
transparent  and  exactly  applied  to  the  embryo ;  but  if  we  reexamine 
it  in  a  few  days,  we  find  tiiat  it  has  become  brown  and  elongated, 
and  that  the  embryo  only  occupies  the  anterior  part  of  it,  which 
probably  is  never  completely  dosed.  Thus  the  little  parasite,  after 
its  encystation,  still  travels  in  the  tissues  of  the  laxva,  constantly 
elongating  its  cyst  and  leaving  behind  it  an  empty  space,  which 
becomes  larger  and  larger,  until  the  moment  when  itself  passes  into 
the  larval  state.  8uch  are  in  fact  the  conditions  of  its  existence ;  and 
such  is  the  use  of  the  complex  armature  which  it  has  received  firom 
nature. 

The  Gordii  are  therefore  subject,  in  the  course  of  their  develop- 
ment, not  only  to  necessary  migrations,  but  also  to  complete  metamor- 
phoses.  This  fact,  which  we  were  far  from  anticipating,  shows  that, 
as  regards  the  first  phases  of  evolution,  there  is  no  analogy  between 
Mermis  and  Gordius,  and  that  the  latter,  in  the  embryonic  state,  have 
a  certain  resemblance  to  the  Acanthocephala. — Comptes  Rendus,  5th 
August,  1872,  p.  363. 
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XXXV. — On  Callograptua  radicans,  a  new  Dendroid  Grap- 
tolite.    By  John  Hopkinson,  F.G.S.,  F.R.M.S. 

[Plate  X.] 

The  genus  CaUograpiMa  belongs  to  a  group  of  organisms 
which  are  frequently  classed  with  the  Graptolites,  but  which 
present  sufficient  points  of  difference  to  warrant  their  sepa- 
ration as  a  distinct  sub-order,  for  which  the  name  Den- 
DROIDEA  has  been  proposed  by  JProf.  H.  A.  Nicholson.  In  it 
are  included  the  genera  PtilograptuSj  DendroaraptuSj  Callo^ 
gr<^tusy  and  Dictyonema,  These  forms,  while  nearly  allied 
to  each  other,  differ  considerably  from  the  true  graptolites. 
The  slender  chitinous  rod  or  "  virgula^"  from  the  invariable 
presence  of  which  in  the  true  graptolites  Prof.  AUman  has 
recently  proposed  for  them  the  name  Rhabdophora,  is  not 
present  in  these  forms ;  and  the  slender  '^  radicle,"  forming  in 
the  true  graptolites  the  proximal  termination  of  the  yirgula,  is 
also  absent.  The  Dendroidea,  all  of  which  are  branching 
forms,  differ  also  from  the  Rhabdophora  in  their  mode  of 
hrancning,  and  there  seems  to  be  a  slight  difference  in  their 
hydrothecse. 

There  is  yet  another  and  a  very  important  point  of  differ- 
ence between  the  two  groups.  The  new  species  of  Callo- 
gr<mtu8y  which  I  propose  to  name  G,  radicans^  9eems  to  fur- 
nish conclusive  eviaence  of  the  fixedness  of  the  forms  to 
which  it  belongs,  while  the  slender  tapering  radicular  process 
of  the  Rhabdophora  shows  that  they  could  not  have  been 
eixnilarly  attached  to  foreign  bodies. 

Callooraptus  agrees  with  its  near  allies,  Dendrograptua 
^nn.  <fe  Mag.  N.  HisL    Ser.  4.   Vol  x.      .  18 
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and  Dictyonemaj  in  having  ^'  a  common  trunk  or  stem,  or 
growing  in  sessile  groups  of  stipes  from  a  common  •origin, 
without  distinct  bilateral  arrangement  of  the  parts,"  and  also 
in  having  its  hydrothecse  '^  in  single  series  on  one  side  of  the 
stipes  or  branches,  and  arranged  along  a  common  canal  or 
axis,"  and  differs  from  them  in  having  its  branches  ^'  un£re- 
qnentlj  and  irregularly  connected  bj  tranerverse  prooeflses" 
(Hall). 

Callooraptus  radicans  hsLaadijffuseflabdltJbrmpolypan/^ 
with  an  elongated  erect  and  robust  kydrocaulusj  terminating 
proximally  in  a  spreading  fibrous  hydrorhiza.  The  polypaiy, 
m  the  onlj  specimen  in  which  this  rooting  termination  or 
hydrorhiza  has  been  seen,  is  at  least  six  inches  long ;  and  its 
extreme  width,  where  the  branches  terminate  distaUj,  appears 
to  have  been  about  the  same.  The  hydrorhiza  covers  a 
space  about  half  an  inch  square,  but  is  very  irregular  in  shape. 
It  appears  as  a  series  of  interlacing  or  anastomosing  fibres 
which  must  have  formed  a  kind  of  network  over  the  surface  to 
which  it  adhered.  The  hydrocaulus  or  main  stem  is  about 
1-lOth  of  an  inch  in  width  at  its  junction  with  the  hydrorhiza, 
increasing  to  twice  this  width  where  the  first  in<ucation  of 
branching  occurs,  its  length  between  these  two  points  being 
exactly  one  inch.  It  has  a  striated  surface  ana  an  irregu- 
larly crenate  outline.  The  branches  bifurcate  frequently 
and  continuously  throughout  their  length,  diverging  /)iily 
slightly  at  firsit ;  but  after  the  first  few  bifurcations  the  whole 
pofypary  rapidly  widens  out,  and  towards  its  distal  extremity 
the  branches  frequently  diverge  from  each  other  at  a  wide 
angle.  They  vary  from  l-50th  to  l-30th  of  an  inch  in  width, 
but,  being  much  compressed,  must  have  been  originaUy  of 
greater  tenuity.  They  frequently  anastomose ;  but  this,  as  in 
G.  Saheriy  Hall,  does  not  appear  to  be  a  constant  character. 
Unfortunately  the  state  of  preservation  in  which  this  species 
occurs  does  not  allow  the  form  of  its  hydrothec»  to  be  di- 
stinctly made  out.  Some  of  the  branches  show  minute  oval 
impressions  arranged  in  a  single  series  along  their  centre,  the 
longer  diameter  or  major  axis  of  the  oval  being  parallel  with 
the  margins  of  the  branches.  These  impressions,  of  which 
there  are  about  twenty  to  the  inch,  most  probably  indicate  the 
apertures  of  the  hydrothecae. 

This  species  is  very  distinct  from  the  two  previously  de- 
scribed species  of  Callooraptus,  It  is  much  larger  und  more 
robust  in  all  its  parts  than  C.  eUgans^  Hall ;  and  its  branches 
originate  from  the  main  stem  in  a  very  different  manner.  To 
(7.  Salteri,  Hall,  it  is  more  nearly  allied ;  but  its  branches 
bifurcate  in  a  more  irregular  manner  than  in  that  species,  they 
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hare  not  the  same  zigzag  direction,  and  the  whole  polyparv 
i*  mote  diffuse  and  irregular  in  form. 

But  the  distinctive  feature  in  the  specimen  of  CaUoaraptus 
radicans  described  above  is  its  possession  of  a  hjdrorhiza.  or 
rather,  I  should  perhaps  say,  tne  preservation  of  its  hyoro- 
rhiza ;  for  the  presence  of  this  organ  in  a  single  specimen  of 
one  species  should  suffice  to  prove  its  former  presence  in  all 
—to  show,  in  fact,  that  it  is  an  essential  organ  of  the  genus 
Calhgraplus, 

From  the  imperfect  manner  in  which  these  Silurian  fossils 
are  usuallj  preserved,  we  cannot  wonder  that  a  delicate  organ, 
whose  function  it  was  to  attach  to  some  other  substance  the 
more  durable  portion  of  the  organism  of  which  it  formed  a 
part,  has  not  before  been  found  in  connexion  with  this  portion. 
MU(d  of  these  dendroid  graptolites  has  jet  been  found 
attached  to  any  other  body.  Their  proximal  termination  is 
usually  imperfect,  and  often  has  an  irregular  margin  as  if  it  had 
been  broken.  Such  fracture,  when  the  polypary  was  severed 
from  the  substance  to  which  it  was  attached,  would  most  easily 
take  place  at  the  junction  of  the  hydrocaulus  with  its  hydro- 
rhiza. 

In  the  rocks  in  which  graptolites  occur,  other  fossils  are 
seldom  found;  but  in  the  graptolite  beds  from  which  this 

r'men  was  obtained  a  large  Conularia  (C.  Homfrayi) 
nds^  and  in  a  thin  zone  in  which  this  and  other  species  of 
CaOwraphis  and  Dendrograptus  occur  in  profusion  it  is 
especially  abundant.  Upon  this  Conularia^  which  is  some- 
times covered  with  graptolites,  and  also  upon  other  fossils 
which  are  occasionally  associated  with  it,  some  of  these  dendroid 
forms  may  perhaps  have  grown ;  but  no  connexion  has  yet 
been  clearly  seen. 

We  arc  not  without  evidence  that  the  other  genera  of  the 
Dendroidea  were  similarly  attached  to  foreign  bodies  or  to  the 
8ea-bottom.  Even  if  this  were  wanting,  these  dendroid  grap- 
tolites are  so  nearly  allied  to  each  other  [CaUograptua  forming 
an  intermediate  link  between  Dictyonema  and  Dendroaraptus^ 
to  which  also  PtilograptiM  is  nearly  allied)  that  we  might  safely 
have  inferred  that  the  mode  of  existence  of  all  these  forms  was 
the  same.  But  the  genus  Dendrograptus  has  already  furnished 
evidence  of  the  fixedness  of  these  dendroid  forms.  Professor 
James  Hall,  after  expressing  his  belief  that  the  true  graptcv 
lites  "  in  their  mature  conoition  were  &ee  floating  bodies  in 
Silurian  seas,"  thus  treats  of  the  mode  of  existence  of  the  den^ 
droid  graptolites : — 

"In  regard  to  another  group,  including  Dendrograptus y 
CaUogrc^ttiSj  and  Dictyonema^  as  well  as  one  or  two  other 
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forms,  we  have  some  evidence  indicative  of  a  different  mode 
of  existence.  The  stems  of  Dendrograptus  are  enlarged  towards 
their  base,  and  sometimes  present  a  sudden  expansion  or  bulb, 
which  I  have  inferred  may  be  the  base  or  root,  once  attached 
to  another  substance,  or  imbedded  in  the  mud  or  sand  of  the 

sea-bottom." "In  those  which  1  have  termed  CW- 

loffraptus,  the  bases  of  the  fronds  are  imperfect,  but  indicate, 
according  to  analogy,  a  radicle  or  point  of  attachment  like  Den- 
drograptua.  In  the  more  nearly  entire  forms  of  Diciyanema 
known,  we  have  not  been  able  to  observe  the  base ;  but,  from 
their  similarity  in  form  and  mode  of  growth  to  Fenestella  and 
Beteporay  we  have  inferred  their  attachment  either  to  the  sea- 
bottom  or  to  foreign  bodies."  (20th  Rep.  New- York  State  Cab. 
Nat.  Hist.,  p.  238,  ed.  1870.) 

The  bearing  of  this  on  the  question  of  the  systematic  posi- 
tion of  the  Dendroidea  alone  remains  for  consideration.  It 
has  already  been  shown  that  the  Rhabdophora  differ  from 
our  recent  Sertularian  Hydroida  only  in  their  possession  of  a 
slender  rod  or  virgula,  and  in  their  having  apparently  been  free. 
The  Dendroidea  offer  no  such  points  of  difference,  bein^  essen- 
tially similar  to  the  recent  Sertularian  zoophytes  in  their  mode 
of  growth,  as  well  as  in  their  general  form,  and,  as  far  as  their 
imperfect  state  of  preservation  enables  us  to  determine,  in  their 
intimate  structure  also.  On  this  last  and  most  important 
point,  however,  we  have  no  certain  knowledge:  while  we 
know  of  no  characters  whereby  the  Dendroidea  can  be  sepa- 
rated from  the  Hydrozoa,  we  are  equally  destitute  of  decisive 
evidence  of  their  structural  difference  from  the  Polyzoa ;  nor 
can  we  wonder  at  this  when  we  consider  how  long  these  two 
classes  were  grouped  together  under  the  general  term  of  Zoo- 
phyte or  Coralline. 

Diclyonema  certainly  seems  more  Polyzoan  than  Hydrozoan 
in  its  affinities,  while  Ptihgraptua^  on  the  other  hand,  seems 
to  be  far  more  nearly  related  to  the  Hydrozoa  than  to  the 
Polyzoa;  and  analogy  with  the  true  graptolites,  which  are 
certainly  Hydroids,  would  lead  us  to  infer  that  the  Dendroidea 
have  the  same  internal  structure  as  they  have.  If  this  should 
prove  to  be  the  case,  the  genera  Ptilograptus  and  Dendrograp- 
tus would  fall  naturally  into  families  already  existing  in  the 
sub-order  Thecaphora  (or  Sertularina),  while  for  Ctdwgraptus 
and  Dictyonema^  which  have  their  branches  more  or  less  re- 
gularly connected  together  by  transverse  processes,  a  new  family 
would  have  to  be  instituted.  At  present  we  do  not  know  of 
any  tangible  character  whereby  the  Dendroidea,  considered  as 
a  single  group,  can  be  separated  as  a  distinct  sub-order  from 
the  Thecaphora.     In  the  mean  time  the  term  Grapiolite  may 
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still  be  used  as  a  general  term  for  all  the  forms  to  which  the 
name  has  been  applied,  as  the  term  Zoophyte  was  formerly  used 
for  such  different  beings  as  the  Hydrozoa,  the  Actinozoa,  and 
the  Polyzoa. 

EXPLANATION  OF  PLATE  X. 

CaUogreq^  radicans,  Hopk.,  natural  size.  Photo-lithoffraphed  from  a 
roecimen  collected  by  the  author  in  the  Arenig  rocka^  Kamsey  laland, 
St  Dayid's,  South  Wales. 

XXXVI. — The  MoUusca  of  Europe  compared  with  those  ^Eas^ 
tern  North  America.     By  J.  GwYN  Jeffreys,  F.R.S.* 

After  mentioning  that  he  had  dredged  last  autumn  on  the 
coast  of  New  England  in  a  steamer  provided  by  the  Govern- 
ment of  the  United  States,  and  that  he  had  inspected  all  the 
principal  collections  of  MoUusca  made  in  Eastern  North 
Amenca,  the  author  compared  the  MoUusca  of  Europe  with 
those  of  Massachusetts.  He  estimated  the  former  to  contain 
about  1000  species  (viz.  200  land  and  freshwater,  and  800 
marine),  and  the  latter  to  contain  about  400  species  (viz.  110 
land  and  freshwater,  and  290  marine) ;  and  he  took  Mr. 
Binney's  edition  of  the  late  Professor  Gould's  '  Report  on  the 
Invertebrata  of  Massachusetts,'  published  in  1870,  as  the 
standard  of  comparison.  That  work  gives  401  species,  of 
which  Mr.  Jeffreys  considered  41  to  be  varieties  and  the 
young  of  other  species,  leaving  360  apparently  distinct  species. 
About  40  species  may  be  added  to  this  number  in  consequence 
of  the  recent  researches  of  Professor  Verrill  and  Mr.  Whiteaves 
on  the  coast  of  New  England  and  in  the  Gulf  of  St.  Lawrence. 
Mr.  Jeflreys  identified  173  out  of  the  360  Massachusetts 
species  as  European,  viz.  land  and  freshwater  39  (out  of  110), 
and  marine  134  (out  of  250),  the  proportion  in  the  former 
case  being. 28  per  cent.,  and  in  the  latter  nearly  54  per  cent. ; 
and  he  produced  a  tabulated  list  of  the  species  in  support  of 
his  statement.  He  proposed  to  account  for  the  distribution  of 
the  North-American  MoUusca  thus  identified,  by  showing  that 
the  land  and  freshwater  species  had  probably  migrated  from 
Europe  to  Canada  through  Northern  Asia,  and  that  most  of 
the  marine  species  must  have  been  transported  from  the  Arctic 
seas  by  Davis's-Strait  current  southwards  to  Cape  Cod,  and 
the  remainder  from  the  Mediterranean  and  western  coasts  of 
the  Atlantic  by  the  Gulf-stream  in  a  northerly  direction.  He 
renewed  his  objection  to  the  term  "  representative  species." 

*  An  abstract  of  a  communication  made  by  the  author  to  the  Brighton 
Meeting  of  the  British  Association,  and  now  published  at  his  request. 
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The  author  concluded  by  expressing  his  gratitude  for  the  kind 
hospitality  and  attention  which  he  received  from  naturalists 
during  his  visit  to  North  America  last  year. 

Molliisca  of  Eastern  North  America^  according  to  Binneg^s 
edition  of  Ootdd^s  *  Invertehrata  of  MasaachuseUsJ 


Page. 

Name  of  Species. 

1^ 

1^ 

• 

1 
1 

Sjnonymfl  and  Bemarks. 

28 

Teredo  naTalis.  Linni  

N 
N 

N 
S 
N 
N 
S 
8 
S 
N 
N 
S 

s 

N 
N 
N 
N 

N 
N 
N 
N 
S 
N 
N 

N 
N 
N 

N 

N 

N 

N 

N 
N 

S 

N 

E 
E 
£ 

E 
£ 

E 
£ 
£ 
£ 

£ 

"e* 

E 
£ 

Wood*i  Hole,  Mass.  (J.  0.  J.). 

1 

1 

T,  megotara^  varietj. 
7.  pediceilata,  Quatrefi^es 
(1849),  Tar. 

29 
30 
31 
32 
33 
34 
36 

Nor?agics,  Spengler    . . . 

megotara,  Hartley    

Thompsonii,  TVyon 

dilatata,  Stimpson   

chlorotica,  GouldnS70). 

Xvlotrya  fimbriata,  Jeffreys . . . 
Fholaa  oottata.  L 

;    38 
39 

Zirfaea  criaoata.  L 

Glenua  Pkoku, 

40 

Solen  ensU.  L 

43 

Soleoiirtus  iribbiu.  S-p 

44 

diyisus.  Sd 

46 
47 

Machsera  squama,  BlainviUe  . 
oostata.  Say 

Q.SUwua, 

G.miqua, 

S.  togaia,  joimg. 

8.  togata,  Poli(1791). 

SazicavaNorvegiea,  sp.  (1793). 
Qt,  Cyriodaria, 

48 
50 
51 

Solemya  yelnm,' Stiy  (1822)... 

borealis,  Totten  (1834) .. 

Panopiea  arctioa,  Lamarck 
(1818) 

,    53 
55 

\^M.^a.\jf  mm 

Gljcymeris  tiliquai  Chemnitz . 
Mya  arenaria.  i> 

58 

tnincatai  L, 

60 

Corbula  oontracta.  Sav 

61 
62 
64 
65 
66 
68 

69 

71 

72 

73 

75 
77 

79 
80 
81 

Nesera  peilaoida,  8t 

Pandora  trilineata,  ^y   

Ljonsia  hjalina,  Conrad 

arenoaa.  MoUer    

Allied  to  L,  Norvegica. 

Anatina  pi4>yrao8a,  iSsy  

Cochlodeama  Leanum,  Conr. . 

Tliracia  Conradi,  Coutkouy 
(1838) 

AUied  to  Thracia  pretaiMU, 
which  is  European. 

T.  inflate,  J.  Sowerbj  (1846). 

7.  truncata,  Brown  (1827). 

Not  T.  truncata,  Br.    T.  tep- 

mvopsis  {Btok\  MoU. 

(1842).... 

\**'  ^^/  •••••• 

\s\msA\z^Mighd8kAiami 

(1842) 

y •■w  »Mmj 

Maetra  Bolidiaauna,  (7i4 

Qy^%,  QiAild  

tmtrionalis,  JefPr.  KS. 
TiOF^n  reoeiveid  a  anfjie  tsItc 

from  Finmark. 
M.  solidisama,  rar. 
Allied  to  M.miAiruneata^wUi^ 

is  European. 

Meaodeama  d§aura(tim,  Tar. 

Or.  MaodegmtL 

1 

^— lateralis,  iSoy  

Cumingia  tellinoideB,  Oonr,,.. 
Geronia  arctata.  Conr 

deaurata.  TSirton 

Europe  and  Eastern  North  America. 


23d 


8 


If  ame  of  Species. 


s  9 
o  y 

'     o  « 


synonyms  and  Beinarka. 


8a  KeUia  pUnuUta,  St. 

85 suborbicuUris,  Montagu. 

85*  Turtonia  minutat  Fabricius... 

86|  Montacata  elevata,  fi« 

671  SaxicaTa  rugosa,  Pmium/ 

89| arctioa,  JL 

90  Petricola  pholadiformifl,  Lm. 

92| dactjluB,  S<^f   

93{l£Booiiiafi2flca,iS^(1826)  ... 

95' proxiiiia,  Grm  (1839)... 

961  TeUina  tenU.  Soy 

97 tanertif  8€^  

98  LacinafilcMa»  Ht,  (1851)  .!..!! 
9» dentata.  Wood 


lOOj  Crfptodon  Gouldii,  PkUippi 


lOl'  Sphdimn  simUe,  Say  (1816). 
lOfii paxtumeium,  8a, 


Say  (1822) 
,  &y 


105| 


rfaomboideum 


—  Yermontanum,  Prime 
(1861) 


lOB' truncatom,  JAndey 

107 tenue,  iViiM    

107| eecuria,  Prinu 

108 oocidentale,  iVnntf  

109|  Puidimn  dubium.  Say  (1816) 
110, Adani«ii,iVw««(1861)... 


110 
112 


oompreaKmi,  iVtHM. 
equilateialep  iV£m« . 


113, ferrugineum,  iVtme. 

Il3j  - —  abditum,  RaJldeman 

I    (1841) 

115j variabile,  IVmm  .... 

11^ rentriooMun,  PHtm  . 


117 

119 

121 
123i 
1241 

125| 

m 


Aitarte  OBstanea,  Bay 

lolGata,  JDa  OmAi 

—  iem]8olcata,ZMcA(1817) 
qnadraiia,  Gould 


ptica,  J7anA3f 

—  Bankiu,ieac*(1817).. 

—  erebricoatata,  Forbes 
(1847) 


N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
S 
N 
N 
S 

N 

N 
N 
N 


N 


N 
N 
N 
N 
N 
N 

N 
N 

N 

N 
N 
N 


N 

N 

N 
N 
N 
N 

N 


8 

3 


K 
£ 
E 
£ 


£ 
£ 


E 
£ 
E 

£ 


£ 
£ 


£ 


£ 
£ 

e" 

£ 


G.  Laama, 

G.  CyanUum. 

Lina^  instead  of  Pennant 
8.  rugoea.  Tar. 

Valentiaylraland;  a  fragment. 
P.  vAoladiformis,  Tar. 
JW&iw  Balthica,  L.  (1766). 
r.  ca/carw.  Ob.  (178l'j. 

Allied  to  T:  ^<ni»M. 
L.  horealie,  L.  (1766). 

.^in'Rttf  Jlexuosus,  Mont,  Tar. 

(1803). 
S.  striatinum,  Lam.  (1818). 
8.  lacuetre,  MuUer  (1774). 
Allied  to  8.  comeum,  which  is 

£uropean. 

8,  pmdioidee,   Gtray    (1856). 

Perhaps     introduoed     into 

England. 
8,  lacustre,  Tar. 

&  lacuttre.  Tar.  BykhoUiL 

P.  amrUcum,  Miill.  (1774). 
P.  fontinale^    Drapamaud 
(1806). 

Allied  to  P.  niiidum,  which  is 

European. 
P.  punlluTfij  Tar.  obtuealie, 

P.  puaiUum,  Omelin  (1788). 

Possibly  some  of  these  North- 
American  species  may  be  re- 
duced in  number. 

Perhaps  a  Tariefer  of  .^  borea- 
lis,  Ch. 

Including  A.  undaia,  Ch>ald» 
A.  Omalii,  J.  Sow. 

A.  borealis,  Ch.  (1784),  Tar. 

A.  castanea,  Tar.  nana, 

A.  sulcata,  Tar. 

A,compresaa,  Mont(1803),Tar. 

A.  depressa,  Br.  (1827). 
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Kame  of  Species. 

North  or  South 
of  Cape  Cod. 

■ 

1 

1 
Sjnonjms  and  Bemarka. 

1 

127  Antarte  PoHlandica,  MigheU  . 

128  Qouldia  mactraoea,  LinsUy ... 

129  CvnrinA  Tfil»ndica.  Z 

N 
N 
N 
N 
N 
N 
N 
N 
S 
N 

N 
N 
N 
N 

8 
N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
N 

N 
N 
N 

N 
N 
N 
S 
S 

s 

N 

s 
s 
s 

N 
8 

N 
N 
N 
N 
N 

"e" 
s 

B 

"e' 

E 

"e" 
*'e* 

E 

E 
E 
E 

E 

"e" 

E 

"e"' 

E 

"e" 

E 

A.  ccmpresea.  Tar. 
G.  Craetatella. 

131 

f  ?vth(>r<»A  nnnveTJi.  Sav 

G.  Venus. 

133  V«nii«  mftrnftTiHria.  It 

135 
136 

notata.  &ZV  

>  Taoes  fluctuosa.  Gould 

G.  Venus. 

137 
138 
139 
141 

143 
144 
146 

147 

Qemma  gemma,  To^^^n    

\ Manhattensis,  Prime    . . . 

Cardiom  Islandicum,  L 

elegantulum  (Beck\ 

MoU.    

V.  nurcenaria,  joung. 

Liooardium  Mortoni ,  Conr. . . . 
Aphrodita  Greenland  ica,  Ch.  . 
CardiU  borealu,  Conr.  (1836) 

Area  pexafa.  Sou  .,.,,, , 

G.  Cardium, 

C.  sulcata,  Bmguiire  (1792). 

▼BT. 

148 

trantversa,  Say 

A,  pejcata.  Tar. 

149 
150 

Nucula  tenuis,  Mont    

nroxima.  Sau   

152 
153 
154 
155 

156 
157 
159 
160 
161 

163 
164 
165 
167 
169 
170 
172 
173 

exDansa.  JReeve 

N.  tenuis.  Tar. 

delphinodonta,  Migh. ... 

Yoldia  hmatula,  Say  (1831)... 
obesa,  St 

Y.  arctica,  Sars.    G.  Leda,    • 
AlIiH  tj>   Tttdn  Ituiida.  which 

siliqna,  Beeve  (1855)   .. 

thraciieformis,  Sforer  ... 

sapotiUa.  Gould  (1841) . 

myalis,  Couth 

is  European. 
L.  arctica.  Gray  (1819). 
Q.Leda. 
L.  hyperborea.  Lot.  (1846). 

Leda  tenuisulcata,  Couth. 

(1838) 

Jacksonii,  Gould 

L.  pemula,  Miill.  (1770),  Tar. 
L.  pemufa.  Tar. 
Miill.  instead  of  Fkbr. 

minuta, /Vi^r 

CBudata,  Donovan 

Unio  oomplanatus,  Solander .. 
nasutus.  Sav 

L,  minuta.  Tar. 

radiatus.  Chn 

cariotus,  Say    

ochraoeus.  Sav 

Perhaps  U,  cariotus.  Tar. 

Unio  margariiifer,  L.  (1766). 
G.  Unio. 

174 

176 
177 

Margaritana  arcuata,  Bamss 

(iS2:i) 

undulata.  Sav  

marginata,  Gould 

G.  Unio. 

178 

Anodon  fluyiatilis.  Lea 

DiUwyn  (1817)  instead  ofLea. 
Anodonta  cygnea,  L.  (1766). 
G.  Anodonta.    A.  cygnea,  rar. 
G.  Anodonta. 

G.  MyfUus. 
G.  Mytilus. 

1 

160 

implicata,  Sav 

182 

undulata,  Say  

183 

Mylilus  edulis,  L 

186 
188 

Modiola  modiolus,  L 

190 
192 

Modiolaria  nigra,  ^oy    

disoors.  L 

' 

Europe  and  Eastern  North  America. 
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I 


195 
196 

198' 
199 
200; 
202 
203' 
2(H 
2(H 
205 
206 
208 


Name  of  Species. 


ModioUria  corrugata,  8t 

Cronella  gUndula,  Tott 

pectinula,  G(»dd  (1841). 

Pecton  tenuiooatatus,  Migh,  ^ 

Ad.  

lalandicus,  MiUl. 

irradians,  Lam. 

fuscus,  Liml. 


Oiitiea  Yirsiniana,  Lister. 
borealis,  Zam 


Anomia  ephippium,  L 

Bculeata,  6rm 

electrica,  L 

squamula,  L 

Terebratulina  septentrionalu, 
Gw/A.  (1839) 


210  Rhjnchonella  psittacea,  Gm.  . 

211  Waldheimia cranium,  Gm.  ... 


213 

213 
214 


Philine  sinuata,  St. 


—  quadrata,  8.  Wood. 

—  lineolatft,  Couth.  ( 1839) . 
215'  Scaphander  puncto-striatua, 

\    Mi' 


igk.  #  Ad.  (1842) 
216'Diaphana  hiemalia,  Couth. 

(1«39) 

—  debilia,  Gould  (1840)  .. 


'216 

217 

!218 
'219' 


ITtriculus  Qouldii,  Couth. 

(1839) 

pertenuifl,  iVt^A 

canaliculatua,  S<uf    . 


220  Cjlichna  alba,  Br. 


oryia,  ToU.  (1835)  .. 

Bulla  incincta,  Migh 

Bolitaria,  S^y    

occulta,  Migh.  ^  Ad. 


221 

i222 

222 

223 

I    (1842j 
!  224  Tomatella  puncto-striata,  Ad. 

226  Poljoera  Lessonii,  D  Orbigny. 
228|  Doris  bilamellata,  L, 
I  229 tenella,  Agassiz 


229 


pallida,  Ag.  (1870) 


1  230, diademata,  Ag.  (1870)... 

231  pUnulata,  St.  (1853)  ... 

:  232 grisea,  St. 


N 
N 
N 
N 
N 
S 
N 
N 
N 
N 

N 

N 

N 

N 

N 

N 

N 


N 
N 
N 

N 

N 
N 
N 


E 


E 


E 

E 
E 


E 
E 

E 


N 

E 

N 

E 

N 

E 

N 

S 

N 

E 

N 

E 

N 

S 

N 

E 

S 

E 
E 


E 

E 
E 


a/flia,Fabr.  (1780). 


P.  irradianSf  young. 

0.  Vtrginiana,  var. 

A.  ephippium,  yar. 
A.  ephippium,  Tar. 
A.  ephippium,  young. 

TerebrattUa  caput'Serpentis^lu 
(1764),  var. 

Miill.,  instead  of  Gm.    G.  Te- 

rebratu/a. 
Allied  to  P.  nitida,  which  is 

European. 

P.  lima,  Br.  (1827). 

S.  librarius,  Loy.  (1846). 

UMculusglobosus,  Lov.(  1846) 
Vtricului  hyalinuB,  Turt 
(1834). 

it:  jfwmVws,  M61L  (1842). 
U.  Gouldii,  young. 

BuUa  uirictUus,Brocchi(l  814). 


Cylichna  striata,  Br.  (1827). 
Perhaps  Actaon  pusiUus.    G, 


Perhaps  L.  tnconvpicua,  which 

is  European. 
2>.  <ur»0ra.  Alder  &  Hancock 

(1842). 
I  D.  tuberculata,  Cuvier  (1802). 
j  D.  repanda,  A.  &  H.  (1842). 
I  "  Very  closely  allied  to  D.  iu' 
I    conspicua.^ 
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Page. 

Name  of  Species. 

North  or  South 
ofCkpeCod. 

European. 

1 

1 
1 

SynonTina  and  Bemarb. 

233 

234 

236 
238 
240 

241 

'  242 
,  343 

Ancula  sulphurea,  Sf.  

Dendronoius  arboreaoeiu, 
MiiiL   

N 

N 
N 

N 

N 

N 

N 

N 
N 
N 
N 
N 
N 
N 

N 
N 
N 
S 
N 
N 
N 
N 
S 
S 

N 
N 
N 

N 

N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

E 
B 
£ 

B 

B 
£ 

£ 

£ 
£ 
£ 

£ 

£ 
£ 

£ 
£ 

"Yerjlike  to  Anada  cruetta," 
which  if  fiuropean. 

Doto  ooronata.  Gm 

MoUb  papilloea,  L 

aalmonaoea,  De  Kajf 

(1843) 

1 
Eoiabodoenm,USa.{l^^y 

V*^'""/  •••••••••••••••••••••••• 

BostonienaiB,  Coutk. 

rufibranchialis,  Johnston. 

^WaJtA,  (rauld    

*'  Approaching  doeelj  Keerth 
nata  of  Forbei,"  ivhioh  » 
Buropean. 

245 

Btellata.  iS(.  

246 

1     * 
246 

Dicta.  A.  Jt  H.  

247 
248 
249 

260 
261 
252 
253 
254 
255 
256 
258 
258 
259 

260 
261 
263 
263 

264 
266 
266 

267 
269 
270 
271 
272 
273 
274 
275 
276 
277 

— —  diyeraa,  Couth 

1 

desDecta.  Johnst 

"Nearljalliedto  R  ooncuma," 
which  is  European. 

CaUiopM  (?)  fosoata,  Gtndd. . . 
BmUetonia  fuscata,  Gtmld  ... 
ranijnta.  Gould  

Uermna  cruoiata,  Alex.  Aff..„ 
Alderia  Harrardiensii,  A</  ... 
Elysia  chlorotica,  Aa 

1 

Plaoobnm^fauB  oatulua,  Aff. ... 
liimaoontia  sonata.  8t 

Chiton  aniculatuB.  Sav •. 

C.  margmatus,  not  C.  emema} 

Asinfllespecimenonly ;  quo- 
tionable. 

L.,  not  Mont 

a  Hanlem  (Bean),   Thorpe 
(1844). 

D.tMolatunk,  rar. 
Dentalium  abytaorum^  Sars 
(1868),  Tar. 

71  tutudinalis,  rue, 

Cfomieata,  Tar. 

C.  fimieata,  far, 

G.  Puneturetta. 
Lam.,notDesh.  Spedftcnsme^ 
changed  to  communia  (1822). 

mendicarius,  Migk.^Ad. 

(1842) .- 

Amiotda  Bmenonii,  QnUh.  ... 

n^T^taliiiTP  dAntalf).  li. ...,. 

Entalis  striolata,  St.  (1861)... 

Teotara  tettudinalia,  Mail  ... 
alveuB.  ConT 

Lepeta  cfeca,  3f utf.   

Cranidala  fomicata.  L, 

fflauoa,  Ssv  

Crudbnlufn  rtnatum.  Say  ... 
rVtmoria  noachina.  T^.    ........  ^ 

lanthina  fragilis,  DeskayeB  ,.. 

Ewrcpe  and  Ectatem  North  America. 
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to 

m 


HUDO  of  Sp66IMb 


278  Adflorbis  ooitakta.  Moil 

279  Mugarita  dnerea.  Couth.    ... 
280| undulalA,  Sotoerby  (1838) 

281 
282 
283 
284 
285 


—  helieina,  Fabr 

—  argentata,  GouU  (1841). 

—  acuminata,  Migk.  tr  Ad,. 

—  Tariooaa,  Migk.  q  Ad. 
(1842) 


266  Troehoa  oooidenialis,  High.  # 
I    Ad.  


286  YalTaftatricwrinafta,  &w(1817) 

288 pupoidea,  Gould 

289<  MelanUio  deeiaa»  Sag 


^  Ik 


292  Amnioola  pallida,  Haldenian . 

293 liinoaa,&iy  

294, granum,  Aajf 

295j Pomationris  lapidaria,  5ay  ... 

296  Skeneaplanorbia,  Fo&r 

297!  SisMeUa?  eburnea,  St. 

297 milcom,Mwh 

298  Biaoa  minata,  Tott.  (1834)... 


299 
299 
900 
301 
301 
301 
SO? 
303 
304 
306 
308, 
309 

311 
311| 
312. 
313, 
314! 
31&; 
316i 
;317 


latior,  Migh.  ^  Ad. 

aoideua,  G(ndd{\%^\)... 

multilineata,  St.  

Migfaelai,^. 

eacarata»  St.   

earinata,  Migk.  ^  Ad. ... 

Ueoiia  Tinota,  M(mt.  (1603) .. 

neritoidea,  Gimid  (18&) 

Littorum  mdifl,  Don 

tanobroaa,  Mont. 

Ukxrea,  L , 

palliate,  ^  (1822)    . 


318; 

319 
320 
321 


iiTorata,  Sav 

Soalaria  NoT-angu«,  Couth.... 

lineala,  Sag 

moltiatriAta,  8w 

Graenlandica,  dk 

Cacum  pulohellum,  St 

Yennetus  radicula,  St 

Torritella    eroaa,   Couth. 

(1839) 

•— —  reticiilata,  Migh.  f  'dd. 

(1842) 

acicula,  iSi^.   

Aporrhais  oooidentalii,  Bech. . 
Bittiiim  nignim,  Tott 


N 

N 


N 

S 

N 

£ 

N 

S 

N 

N 


N 
N 
N 
N 
N 
N 
8 
S 
N 
N 
N 
N 

N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 

S 
N 
8 
S 
N 
8 
S 

N 

N 
N 
N 
S 


B 
E 
S 


E 


B 
B 


B 

•••• 

E 
B 


B 
B 
E 
B 
B 
B 


B 

B 
B 


Synonyina  and  Bemarka. 


O.  MoUeria. 
G.  TVocAiM. 
Troehut  Grcmkmdwmt  Ch. 

(1781). 
G.  TroehuB. 

TrochuiaUmcuM,  MolL  (1842). 
G.  TrochuB. 
Droehm  fforicomUt  young. 


M»  ftBgaftttstUHa   (Saan),  S. 
Wood  (1848).    Q.Thfohus. 

r.piMeifuau,  Um.  (1774),  var. 


Q.m^Ma. 
O.^Sfdrobia, 


G.  Rimoa. 

Q.Biaaoa.   One  speeimen  only. 
Hgdrobia  wn^iroM,  Mont. 
(1803). 


E.  striata,  J.  Adama  (1795). 
B.  striata,  Tar. 


i.  ditforieata,  Eabr.  (1780). 
X.  pamdula,  Turt  (1827),  Tar. 
Maton,  inatead  of  Bon. 
L.  rudis,  rar. 

I/,  ohtusata,  L.  (1766),  Tar. 
-£.  limata.  Low.  (1846). 

j9.  multittriata,  Tar. 


7l|w&»^  MolL  (1842). 
7.  Hoc^fo,  MolL  (1842). 

G.  Cerithium. 
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9 


Name  of  Species. 


322  Bittium  Greenii,  Ad.  (1839).. 
32;V  Triforui  nigrocinctus.  Ad,     ... 

325  Odottomia  producta,  Ad 

325 fiuoa.  Ad, 

327  dealbata,  St 

327i modesta,  St 

327  bisuturalifl.  Say    

328 trifida,  Tott 

32V) seminuda,  Ad.  

330| imprena,  Say  (1822)  ... 

331'Turbonilla    intemipta,    Tott. 

(laai) 


331  niyea,  St. 

332|  Eulima  oleaoea,  Kurtz  ^  St. 
333  Meoeetho  albula,  Moll 


334,  Velutina  baliotoidea,  Fabr. 

I    (1780) 

335' zonata,  Goidd  (1841)  ... 

337  Lamollaria  penpicua,  L 

338  Lonatia  heros,  Say  (1822)   . 


triaeriata,  Say  

Gropnlandioa,  Moll. 


340 
341 
342 

344 

o44j  Mamma?  immaculata,  Tott.. 

345' Neverita  duplicata,  iS^y    

347  Jiulbus  aavug,  Gould  (1840) .. 


348 


Natica  claiua,  Broderip  ^  Sow. 

(1829) 

pusiUa,  Say 


Araauropais  heliccidea,  Johnst. 

I     (1835) 

349|  Pleurotoma  bioarinata,  Couth. 

350 plicata,  Ad.  (1842)  

351,  Bela  turricula,  Mont. 

3521 

353 


354 
355 

355 


356 
357 


harpularia,  Couth 

Tiolacea,   Miffh.   ^  Ad. 


(1842) 

—  decuaaata,  CouM.(1841). 


(1842) 


cancellata,  Migh.  ^  Ad. 


(1639) 


pleurotomaria,    Couth. 


Columbella  ayara.  Say 

roaaoea,  Gould  (1840) ... 


N 
S 
N 


N 
N 

N 

N 

N 
N 

N 

S 

N 
S 
N 


N 
N 

N 
N 
N 

N 

N 


N 


N 

S 

N 


E 
E 
E 


E 
E 

•••• 
B 


E 
E 
E 
E 
E 

E 

E 


E 
E 
E 


Sjnonjma  and  Bemarb. 


Ceriihiopau  tubercularu,li.aat. 
(18a3). 


0.  imprfssa,  rar. 

0.  calata,  Cailliand  (1865\ 

Mefanifl  tufa.  Ph.  (1836\Tar. 

G.  Odoatomia. 
Perhaps  Turbo  lacteus,  L.    0. 

[  Odostomia. 
Apparently  not  this  species, 

Which  ia  European. 

V.  ktvigata^  Pennant  (1777). 
r.  undata,  Brown  (1827). 

Natiea   eafenoides,   S.  Wood 

(1848). 
Natica  heroSt  young. 
Beck,  Jide  Moll.     G.  Naiica. 

N.  affinis,  Gm.  (1790;. 

G.  Kafica, 
G.  Natica, 

Natica  Smithii,  Brown  (I839i 
=A'.  aperta,  Lov.  (1846). 

Natica  lUandica,  Qm.  (1790). 

P.  declivis.  Lot.  (1846). 
G.  Pleurotoma. 
G.  Pleurotoma. 

Defrancia  Beckii,  MolL  (18421. 

G.  Pleurotoma. 
Pleurotoma  Treoelyana,  Tart. 

(1834). 

Defrancia  Pingeliif  Moil.     , 
(1842).    G.  PUurotama. 

Buccinum  pyramidale^  Stroifl 
(179 -).    G.  Pleurotoma. 

C.    HolboUii   (Beck).   Moll. 
(1842).  I 


Europe  and  Blastem  North  America. 
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i 


Name  of  Species. 


358  Columbella  dinunilu,  St. 

359 lirnaia,  Say  

;^  PurpuiB  lapilluf   

362!  Na88»  obeoleta.  Say  

354, triTittaU,  Say  (1822) 

365' Tiber,  Say 


366  Buocinum  undatum,  Z. 
368 cOiatum,  Fabr...,. 


m DonOTftiii,  Gray  (1839) . 

370j dnereum,  Say 

371  Fums  Islandicus,  Gm 

372 pygnueuB,  5^ 


373; 
374 
375i 


TDQtrioosui,  Gray 

tornatoB,  Gould  (1840) .. 
deoemooetatus,  Say 


377-  Trophon  dathratus,  Zr. 


37. 


37» 

380  Baboon  canaliculatum,  L. 

383i carica,  Gm 


—  MalarifomuB,  Gouid 
(1840) 

—  muricatus,  Mont 


38^  Fasdolaria  ligata,  Jk%A.  j-Ad. 

386  Banella  caudata.  Say   

387.  Cerithiopais  Emenonii  Ad. . . . 

389)' terebralis.  Ad.  (1841)  ... 

390  Trichotropia  borealifl,  &>w.  ... 

381;  Admete  liridula,  Faftr. 

m.  Vitrina  Umpida,  Gould  (1850) 

385  Hjalina  oeUaria,  Mull. 

396 arborea,  Say 


397 


electrina,  Gould  (1841) . 


398' indentata,  Say N 

399- minuaeijla^  Binney  N 

400 Binneyana,  ilforM    S 

401 milium,  Morse N 

4<)1  • {errea,Morae N 

402 chersina.5ay(1821)   ...  N 

403 minutissima,  Lea  ( 1841)  N 

404 multidentata,  Binney  ...  N 

404 Uneata,  Say N 

406  MaerocycliB  concava,  Say N 

407  Limax  maximos,  Z N 

408 agregtia.Z j  N 

409 campe8tri«,.BiniMy(l841)  N 


N 
S 
N 
N 
N 
S 
N 
N 

N 
N 

N 

N 

N 
N 
N 
N 


N 
N 
S 
S 
N 
S 
8 
S 
N 

N 
N 
N 
N 

N 


£ 


E 
E 

E 


E 
E 


E 

E 


£ 
E 

E 
£ 
E 


E 


E 

£ 


B 
£ 
£ 


SubgenuB  Desmoulea. 
N.propin^ua,  J.  Sow.  (1824). 


Not  that  Boecies,  but  B.  un- 
dulatumt  Moll. 

B.ylaciale,  Jj  (1766J. 
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XXXVII. — Remarks  on  the  Genera  Trimerella,  Dinobolns, 
and  Monomerella.  Bjr  Thomas  Davidson,  F.R.S.,  F.G.S., 
&c.,  and  William  king,  ScD.,  Professor  of  Mineralogy 
and  Geology  in  Queen's  College,  Galway. 

The  genera  named  in  the  title  constitute,  in  our  opinion,  a 
new  family,  belonging  to  the  helictobrachial  section  of  the  class 
Palliobranchiaia  or  nrachiopoda.  We  propose  to  designate 
it  TrimerelUdcBj  after  the  type  genus.  Although  more  or  less 
treated  of  by  other  writers,  we  have  been  induced,  especially 
by  the  desire  of  several  intimate  friends,  who  have  Kindly  sup- 
plied us  with  the  loan  of  some  valuable  series  of  specimens,  and 
presented  us  with  others,  to  undertake  the  further  elucidation 
of  a  most  difficult  and  enigmatical  group  of  shells ;  and  for  this 
assistance  our  thanks  are  especially  due  to  Lindstrom,  Walm- 
stedt,  Billings,  Hall,  Whitfield,  Meek,  and  others.  These 
"  Remarks,''  it  is  necessary  to  state,  are  merely  preliminary  to 
a  detailed  memoir  we  have  been  preparing  for  some  time  past, 
and  which  we  hope  to  have  completed  for  the  Geological  Society 
in  the  early  part  of  next  session. 

The  Tnmerellids  diiFer  much  from  all  others  of  their  class ; 
though  their  proximate  alliance  to  certain  forms  seems  to  admit 
of  determination.  We  think  there  is  little  doubt  of  their  being 
not  only  structurally  related  to  the  Linaulidce  *,  but  also  gene- 
tically connected  with  this  family.  The  first  point  is  of  con- 
siderable interest,  inasmuch  as  the  Lin^ulids  are  the  earliest 
Palliobranchs  that  geologists  are  acquainted  with,  occurring 
in  Cambrian  rocks ;  while  the  Trimerellids  do  not  seem  to 
have  been  in  existence  prior  to  the  next  systemal  group,  all 
the  forms  belonging  to  the  Lower  and  Upper  Silurians.  It 
would  therefore  appear  that  the  Trimerellids,  adopting  the 
doctrine  of  genetheonomy  (by  which  we  mean  evolution  of 
species  effected  mainly  through  the  operation  of  Divine  laws, 
and  not  by  purposeless  or  accidental  modificationsf),  have 
been  produced  out  of  the  Lingulids.  Moreover,  considering 
that  the  earliest  Palliobranchs,  taking  them  to  be  represent^ 
by  the  existing  aniferous  Lingulas,  are  of  a  simpler  type  than 
the  non-aniferous  Terebratulids  and  Bhynchonellids  that  suc- 
ceeded them,  the  conclusion  suggests  itself  that  the  latter 
and  simpler  groups  are  the  degraded  successors  of  a  type 
that  existed  in  the  earliest  known  Life-period  of  our  planet. 
Another  matter  for  consideration  is  the  fact  that  the  Cambrian 
Lingulids  were  furnished  with  a  framework  of  a  homy  or 

*  For  the  present  we  include  Ohohis  and  other  related  genera  in  the 
LinguUdm — ^though  we  are  strongly  inclined  to  regard  the  genus  named 
as  typical  of  anotner  family,  Ohmda, 

t  See  '  Geologist,'  vol.  v.  p.  254. 
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slightlj  calcaieons  nature,  as  was  generally  the  case  with 
their  contemporaneous  Coelenterates  and  Crustaceans,  making 
it  doubtful  that  ordinary  marine  calcium  compounds  were 
important  solutions  in  tne  seas  of  their  perioa;  while  the 
fact  that  the  Trimerellids  had  essentiallj  a  calcareous  frame- 
work,  as  was  the  case  with  a  vast  number  of  their  coeval  orga- 
nisms, seems  to  show  not  only  that  such  compounds  had 
increased  in  the  Silurian  seas,  but  further  to  support  the  con- 
clusion that  the  family  we  are  engaged  with  is  a  post-genetheo- 
nomic  branch  of  the  Lingulids.  With  the  physical  changes 
indicated,  the  shells  of  the  present  family  underwent  important 
modifications  compared  with  the  group  from  which  they  pre- 
smnedly  originated. 

The  Trimerellids  are  strongly  differentiated  by  the  variety 
and  form  of  their  parts.  The  species,  in  general  remarkably 
distinguished  by  their  massive  umbonal  region,  have,  speaking 
subject  to  correction,  the  ventral  or  rostral  valve  characterized 
by  possessing  twenty-four  different  parts,  their  dorsal  one 
havmg  sixteen.  Many  of  the  parts  are  so  unlike  what  are  seen 
in  other  families  as  to  defy  all  attempts  to  determine  their  uses 
or  functions.  One  consideration  that  strikes  us  forcibly  is  that 
snch  parts  as  the  teeth  and  cardinal  process  (essentials  in  other 
Palhobranchs)  are  exceedingly  mutable,  not  only  in  a  genus, 
but  in  a  species :  besides,  they  are  rarely  well  defined.  The 
teeth  may  be  large  and  crude  in  certain  mdividuals,  but  rudi- 
mentary or  obsolete  in  others  of  the  same  species.  The  car- 
dinal process  may  be  a  thick  projecting  lamina,  or  rude  in 
shape  and  massive,  or  absent  altogether.  The  deltidium 
aeems  to  be  less  liable  to  modifications :  situated  on  a  well- 
developed  area,  it  is  bounded  by  two  rather  prominent  ridges, 
one  on  each  side,  with  their  inner  and  projecting. terminations 
serving  as  teeth.  The  usual  areal  border  lies  on  the  outside 
of  each  of  the  deltidial  ridges.  The  deltidium  itself  is,  in 
general,  wide  and  transversely  marked  with  strong  lamina-like 
lines :  it  presents  the  appearance  of  being  excavated  out  of 
the  areal  face  (or  underlying  solid  portion)  of  the  beak,  agreeing 
in  this  respect  with  what  obtains  in  Lingula,  In  our  forth- 
conuAg  memoir  it  will  be  shown  that  another  part,  the  deltidial 
slope,  farther  testifies  to  the  close  affinity  between  the  Trime- 
relads  and  the  last-named  genus.  The  hinge  or  cardinal 
plate,  which  requires  more  explanation  than  can  be  given  on 
the  present  occasion,  is  so  variable  in  one  species  ( Trimerella 
Linaatrdmi)  as  to  be  with  difficulty  recognized  in  some  indi- 
viduals. The  hinge-wall,  as  will  shortly  be  seen,  is  equally 
subject  to  variation.  The  umbo  or  beak,  which  is  usually 
proniinent,  presents  itself  under  different  appearances.     Some- 
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what  constant  in  form,  it  may,  according  to  the  species,  be  sab- 
conical   and  massive,  or  compressed  into  a  thin  V-shaped 
plate :  in  one  genus  it  is  obtuselv  rounded.     In  the  first  of 
these  conditions  it  mav  be  solid  or  double-chambered:  the 
chambers  are  separatea  bj  either  a  thick  or  a  thin  partition ; 
and  thej  are  shallow  and  wide-mouthed,  or  long  ana  tubular. 
We  are  not  acquainted  with  any  thing  strictly  resembling  the 
partition  in  other  Palliobranchs.     In  JrentomertM.  it  is  true,  the 
umbonal  cavity  is  divided  by  a  medio-longitudinal  plate,  giving 
rise  to  two  lateral  chambers :  in  this  last  genus,  however,  tl^ 
dividing  plate  is  double,  causing  it,  when  a  specimen  is  suitably 
struck  with  the  hammer,  to  split  lengthwise  into  two  halves; 
but  no  such  division  has  occurred  to  us  in  any  specimens  of 
Trimerellids.     The  undivided  condition  of  the  partition  seems 
to  be  explained  on  the  view  that  this  part  is  a  modified  form 
of  the  hmge-wall.     Passing  to  the  parts  seen  in  the  general 
or  valvular  cavity  of  the  Trimerellios,  the  principal  are  the 
great  muscle-bearing  platforms,  of  which  an  example  occurs 
m  each  valve.     A  similar  homologous  duplication  characterizes 
other  families — Pentamerids,  Leptsenids,  &c. ;  but  the  myo- 
phores  generally  occur  under  a  widely  different  shape.     In  the 
typical  genus  of  the  present  family  the  platforms  are  elevated 
and  doubly  vaulted,  tne  vaults  bein^  tubular  and  separated  bj 
a  partition.     The  latter  part  is  continued  beyond  or  m  advance 
of  each  platform,  where  it  becomes  the  ordinary  medio-longi- 
tudinal septum.     A  tendency  to  double-vaulting  may  be  ob- 
served in  the  myophores  of  some  other  Palliobranchs,  particu- 
larly L^tcena  Butertrit'y  in  which  the  ventral  one  curves  over 
and  rests  upon  the  medio-longitudinal  septum,  forming  thereby 
a  doubly  vaulted  arch.      But  the  nearest  approach  to  this 
peculiarity,  as  pointed  out  by  Billings,  is  imdoubtedly  pre- 
sented by  the  genus  ObohiSj  in  which  certain  musde-bearing 
scars,  usually  excavated,  have  an  overlapping  posterior  mamn : 
in  Crania  something  similar  is  seen.    The  platforms,  with  weir 
tubular  vaults  and  biconvex  surface,  remind  one  of  a  double- 
barrelled  pistol.   With  a  pair  of  this  kind  associated,  as  is  often 
the  case,  with  a  couple  of  tubular  umbonal  chambers,  the  inte- 
rior of  TnmereUa  presents  a  singular  appearance.     In  Minuh 
merella  both  platforms  are  solid  and  slightly  raised ;  and  con- 
sequently the  absence  of  vaults  gives  the  interior  of  this  genus 
a  totally  differait  aspect :  the  umbonal  cavity,  however,  con- 
tains two  large  chambers.     Dinobolus  has  neither  a  vaulted 
platform,  nor  a  chambered  umbo.     Each  of  these  three  genera 
contains  species  in  which  the  myophores  vary  considerably, 
being  reduced  to  so  rudimentary  a  condition  that  it  is  difficult 
to  allocate  the  species  genericaUy.    Hall  has  been  induced  to 
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ruse  an  aberrant  species  of  the  kind  to  the  rank  of  a  genus^ 
Rkynoholus ;  but  this  step  appears  to  us  to  be  attended  with 
considerable  disadvantage,  as  it  would  necessitate  instituting 
a  genus  for  every  aberrant  form.  The  scars  are  numerous 
and  exceedingly  complicated  by  the  modifications  of  the  dif- 
ferent parts,  as  just  pointed  out.  After  some  consideration  we 
liave  abandoned  the  attempt  to  homologize  them,  except  in  a 
few  cases.  We  think  the  posterior  crescent,  with  its  loop  and 
lanceolate  scars,  corresponds  to  the  post-aponeural  impressions 
in  Lingida  and  Discina.  We  are  unable  to  specify  which 
acars  have  been  produced  by  the  valvular  muscles,  except 
some  situated  on  the  platforms :  and  with  respect  to  the  latter, 
our  efforts  to  identify  them  with  the  valvulars  of  Ltngula  (the 
nearest  living  representative,  asVe  believe)  have  not,  it  is  to  be 
apprehended,  been  attended  with  much  success.  We  have, 
for  the  reasons  stated,  refrained  as  far  as  possible  from  em- 
ploying terms  for  the  different  scars  implying  their  uses,  and 
nave,  instead,  simply  given  them  names  denoting  their  relative 
position,  distinguishing  the  group  in  the  dorsal  valve  from 
that  of  the  ventral  one  by  a  different  type.  Certain  scars,  or 
other  parts,  apparently  occupying  the  same  relative  positions 
in  the  two  valves,  and  which  appear  to  be  analogous^  bear 
the  same  letter,  but  in  a  different  type :  nothing  more  is  meant 
by  this  mode  of  lettering. 

The  geographical  distribution  of  the  Trimerellids  is  a  matter 
of  some  importance.  Eminently  a  Silurian  group,  one  might 
have  expected  the  well-explored  region  which  the  labours  of 
Morchison  have  made  classical  would  have  yielded  an  abund- 
ance of  examples ;  but  it  is  remarkable  that  only  a  few  speci- 
mens of  a  single  genus,  Dinobolus^  and  apparently  the  last  of 
their  race,  have  been  met  with,  in  the  Wenlock  limestones 
and  shales  near  Dudley,  and  discovered  for  the  first  time  in 
1852.  Identical  deposits  in  Gothland  contain  the  same  species ; 
W  a  greater  variety  of  the  family  occurs  rather  abundantly 
in  rocks  of  the  "  Aymestry  "  age  of  that  remarkable  locality. 
Canada  and  adjacent  districts  in  the  United  States  have  yielded 
the  greatest  variety  of  species,  all  of  which,  with  the  exception 
of  uinobolus  canadensis  and  D,  magnificat  are  referable  to 
the  Upper  Silurians.  The  two  species  last  named  occur  in 
the  Black-River  limestone,  a  rock  which  appears  to  be  equi- 
valent to  the  Upper  Llandeilo,  or  to  the  base  of  the  Caradoc 
of  this  countoy .  A  species  of  Monomerella  has  also  been  found 
in  Livonia  (Kussia)  in  rocks  corresponding  in  age  with  those 
m  which  the  same  genus  occurs  in  Gothland. 

Oar  labours  on  the  Trimerellids  have  enabled  us  to  confirm, 
for  the  most  part,  the  conclusions  of  previous  writers  as  to 
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the  number  of  species,  and  to  determine  the  existence  of  some 
others.  The  three  genera  are  severally  constituted  in  species 
as  follows : — 


Trimerella  grandu,  BiUings. 

acumiData,  BiUingt, 

Lindstromi,  DaU. 

Billingsii,  DalL 

ohioensis,  Meek, 

Dallii  Dav.  8c  King, 

wisbyensis,  i)av,  Sf  King, 

Dinobolus  Conradi,  HaU. 
canadensis,  Billings. 


DinoboluB  galtenflis,  BUlmgs. 

Davi(boni,  Salter, 

transveraus,  Salter, 

Woodwardi,  Salter. 

magniiica,  Billing*. 

Monomerella  Walmstedti,  Dor.  if 
King, 

prisca,  BtUinm. 

■     orbicularis,  BilUngs, 


With  one  or  two  exceptions,  all  the  species  will  be  folly 
illustrated  in  fiye  lithographic  plates  in  our  forthcoming 
memoir;  in  addition  to  which  tnere  will  be  two  woodcut 
plates  of  diagram  figures  explaining  the  various  parts  briefly 
noticed  on  the  present  occasion,  and  another  showing  the 
relationship  of  Lingula  to  the  family. 

XXXVIII. — On  two  new  Species  of  Birds  from  the  Philijwine 
Islands.    By  Arthur  Viscount  Walden,  P.Z.S.,  F.E.S. 

Hyloterpe  philippinensisy  n.  sp. 

Feathers  of  the  chin,  cheeks,  throat,  and  upper  breast  silky 
white,  edged  more  or  less  with  cinereous,  a  dingy  sordid  aspect 
being  thus  given  to  these  parts ;  an  indistinct  obscure  zone 
crossing  the  breast  and  bordering  the  upper  breast-plumage, 
consisting  of  feathers  which  are  dark  ashy  at  their  base,  then 
pure  white,  tipped  with  dirty  yellow ;  the  remainder  of  the 
under  plumage  with  the  flanks  and  imder  tail-coverts  sulphur- 
yellow,  each  feather,  however,  being  iron-grey  at  the  base 
and  then  white;  entire  head  dark  smoke-brown,  lighter  on 
the  ear-coverts;  remainder  of  upper  plumage  olive  green, 
rather  darker  on  the  outer  edges  of  tne  quills  and  on  the 
rectrices ;  under  carpals  and  axillaries  pale  lemon- white ;  tail 
slightly  forked ;  bill  horn-brown. 

Longitudo 

Rostr.  a  nar.  Alas.  Cauda.  Tani. 

0-32  3-26  312  0-76 

From  an  example  obtained  in  Luzon  by  Dr.  B.  Meyer  and 
labelled  a  "  male. 

Orthotomus  castaneicepSy  n.  sp. 

Entire  head,  lores,  streak  under  the  eyes,  and  the  ear-corerts 
chestnut;   nape  and  interscapulary  region  dark  ashy,  with 
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acarcelj  a  tinge  of  olive-green ;  feathers  of  the  middle  of  back, 
niopyginmy  and  upper  tail-coverts  dark  ashj  at  base,  with 
yellowish  olive-green  tips ;  quills  brown ,  with  bright  yellowish- 
green  outer  edges;  rectrices  above  paler  brown,  edged  near 
their  insertion  and  more  or  less  throughout  their  length 
with  the  bright  yellowish  green  of  the  quills ;  outer  rectrices 
decidedly  darker  brown  than  the  middle  pair ;  the  middle  pair, 
which  is  longest,  with  a  faint  subterminal  bar  or  drop ;  the 
next  pair  with  an  obvious  dark  subterminal  drop,  which  is 
8tiU  more  evident  in  the  remaining  rectrices ;  all  the  rectrices 
with  a  narrow  albescent  terminal  fringe ;  on  their  under  sur- 
faces the  green  edgings  appear  brighter  than  when  seen  from 
above ;  a  few  of  the  chin-feathers  fulvous ;  throat  and  cheeks 
ashy  white ;  feathers  of  the  breast  pale  ash,  with  broad  luteous 
or  yellowish-white  centres,  giving  the  breast  a  striped  appear- 
ance ;  the  remainder  of  the  feathers  of  the  under  plumage  silky- 
white,  ashy  at  the  base ;  those  of  the  flanks  with  a  faint  yel- 
lowish tinge ;  shoulder-edge  and  under  carpals  yellowish  white ; 
axillaries  silky  white,  tipped  with  yellowisn  green;  thigh- 
coverts  pale  ferruginous  :  maxilla  pale  horn-brown ;  mandible 
yellowisn  white ;  legs  like  the  maxilla,  only  paler.  A  large 
species  with  a  long  and  stout  bill. 

Longitudo 

Roetr.  a  nar.  AIsb.  Caudae.  Tarsi. 

0-50  2  2-20  0-86 

Obtained  in  the  Philippine  island  of  Guimaras  by  Dr.  B. 
Meyer  during  the  month  of  March.  The  single  example  pro- 
cured is  labelled  a  "  male." 

XXXIX. — On  the  Nomenclature  of  the  Foraminifera^  By  W. 
K.  Parker,  F.R.S.,  and  Prof.  T.  Rupert  Jones,  F.R.S., 
F.G.S. 

Part  XV.   The  Species  figured  hy  Ehrenberg. 

[Continued  from  p.  200.] 

XIX.  Miscellaneous  Recent  Foraminifera. 

§1.  Tripoli  from  San  Francisco,  (Monatsber.  1853,  p.  216.) 

^  XXXIII.  XIII.  fig.  27,  Orammostomum  simplex^  seem^  to  be 
a  young  Bolivina  ailatata  (?)• 

§2,  Blown  Sandy  Libyan  Desert. 
W.  XXXIV.  X.  A.  6.  Triloculina?    Indeterminable. 

§3.  Blown  Sand^  Baltic^  near  Wismar^  Mecklenburg. 
A 1.  XXXIV.  X.  B.  1.  Botalia  globulosa  ^Planorbulina  globuiosa. 
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§  4.  Deep-aea  mud^  JEgean  5ea ;  1200  feet  (JSl  Farhes^  1842). 
(Monatsb.  Berl.  Akad.  Wiss.  1854.) 

PI.  XXXV.  A.  XIX.  A.  6.  Rotalia  globuloaa?  ^ Planorindina ghh 

bulosa  (Ehr.),  or  Olobtfferina? 
With  Spicules,  Diatoms,  Polycystines,  and  sand  •. 

§  5.  Anchor-mud^  Cape  BlancOy  West  Africa. 

PI.  XXXV.  A.  XIX.  B.  3.  Calcarinaatlantica  =  Planortmlina? 

With  Spicules  and  Diatoms. 

§6.  Anchor-mud^  Spitzbergen.  (Monatsb*  1841,  p.  206; 
Abhandl.  1841,  p.  364.) 

PI.  XXY.  A.  XX.  9.  Uviaertna?  borealis.     Indeterminable;  but 
it  may  be  four  chambers  of  a  Planorbulina  (TVuMcoftt- 
lina)  ? 
With  Spicules,  Diatoms,  and  sand. 

§  7.  Deep-sea  Mud,  South  Pole ;  1620  feet,  S-  lat.  62°  42', 
W.  long.  55°.  (Monatsb.  1844,  p.  191.  Sir  James  Clark  Ross, 
'  Voyage  in  the  Southern  and  Antarctic  Regions,'  vol.  i.  p.  344, 
1847.     Ann.  Nat.  Hist.  no.  90,  vol.  xiv.  p.  169.) 

PL  XXXV.  A.  XXII.  22.     OuHulina?  dtvergens  (■="  Orammo- 
stomumj  1844").     Indeterminable;   it  may  perhaps  be 
a  BuUmtna. 
With  Diatoms,  Spicules,  Polycystines,  and  sand. 

§  8.  Sea-life  of  the  Deep  Atlantic.  (Monatsb.  1853,  p.  782 ; 
1854,  pp.  54-75,  236-250.) 

PI.  XXXV.  B.  IV.  A.  Group  of  Foraminlfera,  Spicnles,  Diatoms, 
Polycystines,  and  sand;  from  10800  feet  depth:  mag- 
nified 100  diameters. 

e^f  m,  Globigerina,  sp.  ?     Olobigerina  huHoides. 

T    -ni       r  of^«  Oloh.bulloides. 

^,  A.  rlanuima, sp.r  <%    tv  »  •     /•      ir        7.. 
^'  '  ^     lA.  Iiuvinulma  Menardxi, 

t. <  '    I  Small  thick-set  Globigerina  bidloides. 

kj  I. .  sp.?     Globigerina  (small). 

n.  Rotalia,  sp.?     Small  Cristetlaria  or  Nonionina? 
o,  Textilaria,  sp.?     Small  stout  Text,  gibbosa. 

Wp.  Grammostomum  aculeatum.   Vidvutina  aculeata  (£hr.). 
ith  Spicules,  Polycystines,  Diatoms,  and  sand. 

•  In  the  '  Monatsberichte '  for  1858  (1869,  pp.  10-30)  Dr.  Ehrenberg 
has  given  short  descriptions  of  eight  '^  new  genera  "  and  serenty-one 
^  new  species  "  of  Foraminifera  from  the  M^eaxi  Sea  and  the  deep  water 
of  the  Mediterranean.  Unfortunately  this  interesting  catalogue  is  not 
illustrated. 
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Magnified  300  diameters : — 

Figs.  1  &  2.  Ptygostomum  Orphei.    From  840  feet.    =  Globi- 

gerina  bullaideSy  rough  shell. 
Figs.  3  &  4.  Phanerostomum  atlanticum.     From  6480  feet. 

Olob.  cretaceay  smooth. 
Figs.  5  &  6.  Globigerina  temata.   From  840  feet.     Ol<A.  huU 

hidesy  ordinaiy  heaped  rar. 
Fig.  7.  Spiropleuntes  nebulosus.     From  10800  feet.     Pulvi- 

nulina  repanda^  outspread  form. 
Fig.  26  represents  a  small  Olohigerina  on  a  living  Conferva 

{HygrocToda  Erebi)  from  12000  feet  (about  2\  miles) 

depth. 

§9.   Volcanic  May-dusty  of  May  1812;   Barbadoes,  West 
Indies.  (Monatsb.  1860,  p.  359.) 

PL  XXXVIII.  XXI.  fig.  22.  Botalia  globulosa.  This  appears  to 
be  a  Globigerina. 

§  10.  Halibiolithic  Volcanic  Mudj  Moya^  Schedubaj  Eastern 
Archipelago.  (Monatsb.  1846,  pp.  171,  207.) 

PL  XXXVIII.  XXIII.  fig.  1.  Rotalia  globulosa.     Planorbulina. 

fig.  2.  Textilaria    leptotheea.      Virgulina 

Schreibersiij  Cz. 
fig.  3.  T.  globulosa.    Text,  globulosa,  Ehr. 
fig.  4.  Textilaria.     T.  gibbosa,  D'Orb. 
fig.  5.  T.  aculeata.   T.  subangulata,  D'Orb. 

§11.  Storm-dust. 

PL  XXXIX.  fig.  140.  Textilaria  globulosa.  Small  T.gibbosa  or 
T.  globulosa. 

§  12.  Sirocco-dust  in  Malta,  1830. 

PL  XXXIX.  III.  e.  Rotalia  globulosa  (senaria?).  This  is  proba- 
bly a  Ohbigerina ;  but  perhaps  it  is  Planorb.  globulosa. 

§13.  Coloured  Rain  in  Ireland,  April  li,  1849.  (Monatsb. 
1849,  p.  200.) 

PL  XXXIX.  XIV.  ^.  Textilaria  globulosa?  This  seems  to  be 
either  a  small  rough-shelled  T.  gibbosa,  or  a  Ohbigerina 
of  irregular  shape. 

XX.  Miscellaneous  Fossil  Foraminifera. 

§  1.  Polycystina-deposits  ofBarbadoes  and  Nicobar  Islands  *. 

*  We  refer  the  gtudent  to  the  heautifal  plates  of  Dr.  Conrad  Schwaffer's 
memoir  on  the  fossil  Foraminifera  of  Kar  P^ikobar  (^  Novara-Ezpedition/ 
QeoL  Theil,  toL  iL  1864^  and '  Quart  Joum.  Geol.  Soc.'  vol.  zxyiii.  p.  125) 
far  more  abnndant  illustrationB. 
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(Monatsb.  1846,  p.  382,  with  illustrations;  1847,  pp.  40-60; 
1850,  p.  476,  &c.  Schomburgk, '  Historjr  of  Barbadoes,'  1848, 
p.  556,  pis.  1,  2,  p.  560.) 

PI.  XXXVI.  fig.  67.  Planulina  mica.     Young  Planorbulina. 
fig.  68.  Rotalia?     Planorbulina  ammonoides^ 

§  2.  NummuUtic  Limestone  of  Traunsteiny  Bavaria.     (Mo- 
natsb, Juli  1854.)     Magnified  300  diam. 

PI.  XXXVII.  IV.  1.  Guttulina  turrita?      Verneuilina  pygntaa 

(Egger). 

2.  Mesopora  chloris.     (A  green  internal  cast.) 

Some  early  segments  oi  SLHaplophragmium. 

3.  Planulina  ammonis.    Operculina.    Compare 

Op.  Irpvi/tj  Gtimbel,  1868,  '  Foram.  nord- 
alp.  Eocangeb.'  pL  ii.  fig.  113. 

4.  Rotalia  rudis.    Obscure ;  probably  a  prickly 

Globigerina  coated  with  calcareous  granules. 

§3.  Planer   [Lower   Chalk)  Limestone^    TeplitZy  Bohemia. 
(Monatsb.  1844,  p.  414.)     Magnified  300  diam. 

PI.  XXXVII.  VI.  1.  Cenchridium  oliva.      An  entosolenian  La- 

gena  globosa. 
2.  Proroporus  cretse  ?     Probably  a  Polymor- 
phina. 
3  &  4.  Kotalia  clobulosa  tenuior.  ^   rn  -l' 

5.  pertusa?  }  ^^«y«"««- 

6.  Textilaria  fflobulosa. }  m    ^     t  i  i 

7. ampliata.)  ^'^'-  9^obulosa. 

§  4.  Hornsione  ( Cretaceous)  pebble j  Delitzsck,  Saxony.  (Ab- 
handlungen,  1836,  p.  110  &c.  pi.  i.) 

PL  XXXVII.  VII.  12.  Textilaria  globulosa*      (A  cast;  magn. 
100  diam.)     Indeterminable. 
Together  with  Xanthidia,  Peridinia,  &c. 

•§  5.  Hornstone  of  the  Coral-rag^  Crojcow.  (Monatsb.  1836, 
p.  196 ;  1843,  p.  161 ;  Abhandl  1838,  pp.  39,  76,  78.)  Mag- 
nified 300  times  linear. 

PL  XXXVII.  VIII.  5.  Nodosaria  urceolata,  1838.   A  cast.   JVV 

dosaria. 
6.  Soldania  elegans,  1838.   A  cast.    Crtstd- 
laria. 
Together  with  Xanthidia  &c. 

§  6.   Yellow  Jurassic  Melonia-limestone  from  the  Kaiserstuhly 
Baden.     (Monatsb.  1843,  p.  105.) 
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PL  xxxYii.  IX.  A.  A  small  piece,  of  the  natural  size,  consisting 
of  minnte,  globular,  uniform  bodies,  lying  in  contact 
without  calcareous  cement.  Fig.  1,  Boreiis  [Melonia) 
ephceroidea  (1842) ;  figs.  2  &  3,  sections.  Magnified  20 
oiam .  These  have  externally  the  appearance  of  A  IveoltncB^ 
prolatelj  spheroidal  in  shape;  the  internal  structure, 
nowever,  though  obscure, -is  not  that  of  Alveolina  {Borelta 
of  Montfort  and  Ehrenberg),  but  is  like  that  seen  in  Fu- 
sultnay  Endothyra^  and  Involuttna.  Regarding  Ehren- 
berg's  specimens  as  Endothyra^  and  takmg  the  rock  for 
Jurassic,  these  are  the  youngest  known  of  that  genus*. 

§7.   Yellow  Jurassic   Melonia-limestoney    Yorky   England. 
(Monatsb.  /.  c) 

This  is  said  to  have  the  same  appearance  as  ix.  A.,  but  to  differ 
by  containing  some  few  extraneous  objects,  such  as  B.  1, 
ivodStwarta,  sp.? ;  2,  Textilariaym^\  3,  Gypris^  These  are 
figured  of  the  natural  size.  Figs.  1  &  2  are  clearly  as 
stated.  Fig.  3  is  a  simple,  convex,  oval  object,  possibly 
a  Cyiherella  (?).  As  to  the  presumed  Alveoline  character 
of  this  Oolite  we  have  no  further  evidence  than  the  state- 
ment quoted  above. 

§  8.  PL  XXXYII.  IX.  c.  A  brown  "  Melonia-limestone"  from 
the  Oolites  of  Bath  is  also  alluded  to,  and  a  minute  Tro- 
chus  or  Pleurotomaria?  is  figured  from  it  (c.  1).  There  is, 
however,  no  figured  evidence  of  the  presumed  Alveoline 
character  of  this  rock. 

§9.  Melonia-  and  Alveolina-limestones  and  homstones  of 
Russia.  (Monatsb.  1842,  p.  273 ;  1843,  pp.  79, 106.)  A  white 
friable  Seller ophon-limestonejrom  Witegra  on  the  Onega  Lake. 

PL  XXXVII.  X.  A.  A  piece  figured  nat.  size.  Figs.  1-4,  Tex- 
tilaria  palceotrochuSy  nat.  size  and  4  diam.  This  is  a  Val- 
vulina  (compare  XI.  12  &  13).  Together  with  small 
Polyzoan(?)  stems  (figs.  5  &  6). 
X.  B  is  a  similar  rock,  with  minute  helicoid  shells  (b.  1, 
Euomphalus?  nanus,  and  B.  2,  Eu.?  inversus) ,  which  are 
much  like  Spirarbis. 

§10.  Melonia- and  Alveolina-hornstone  of  the  Mountain- 
limestone  of  the  Pinega  [Dwina),  Archangel.  (Monatsb.  1842, 
p.  273 ;  1843,  p.  106.) 

PI.  XXXVII.  \  C.  A  piece,  nat.  size.     C.  figs.  1-4,  Boreiis prin- 

*  In  a  sketch  of  the  range  of  Foraminifera  Id  time,  by  one  of  us,  in  th^ 
*  Proceed.  Geol.  Assoc'  vol.  iii.  pp.  180  &  182,  FusuUna  was  inadvertently 
nttde  to  take  the  place  of  JEndcmyra  in  this  Jurassic  stage. 
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cepsj  nat  size  and  magn.  4  diam.  Ovoid  in  shape.  Figs. 
5,  a,  i,  Alveolina  montiparaj  nat.  size  and  magn.  4  diam. 
Fusiform.  [In  the  plate,  iig.  5,  outline  or  longitudinal 
section^  nat  size ;  fig.  6,  longitudinal  section,  opened  by 
weathering,  magn.]  There  can  be  no  doubt  of  these  shells 
being  (fig.  5)  Fusulina  cylindrical  Fischer,  and  (fig.  4) 
its  short  sphaeroidal  variety. 

§11.    Melonia-kornstone    of     the    Mountain-lime$tone  of 
Witegrcu 

PL  XXXVII.  X.  D.  A  piece,  nat.  size.  D.  figs.  1-4,  Borelis 
sphcFroidea?  (1842),  nat.  size,  and  views  and  section 
magn.  Veiy  small,  oblately  spheroidal,  deeply  and  evenly 
furrowed  longitudinally :  chambers  small  (or  nearly  filled), 
decidedly  Fusuline  in  character.  Figs.  6,  6,  B,  constrida, 
nat.  size  and  magn.  Such  a  Fusulina  as  this  has  been 
found  fossil  in  the  Ajctic  Regions*.  FiffS.  7-9,  Alveolina 
prtsca  (1842) ;  nat.  size  and  magn.  Ihis  is  a  FustUina 
like  c.  5.  Figs.  10, 1  a-f.  represent  Borelis  (Melonia)  meto, 
from  the  Karst,  near  trieste,  for  comparison.  This  is  a 
true  simple  Alveolina^  with  a  section  veiy  difierent  from 
that  of  any  of  the  above. 

§12.  Hornstone  of  the  Mountain-limestone^  with   Spirifer 
mosquensis,  yrom  Tula,  Russia,  (Monatsb.  1843,  pp.  79, 106.) 

PI.  XXXVII.  XI.  A-D.   The  material  variously  shown. 

Figs.  1,  2.  Alveolina prisca^  These  are  internal  casts  of  JR*- 
sulina  c^lindrica]  but  the  shape  of  the  chambers  is  not 
so  definitely  quadran^ar  as  in  figs.  5  &  8.  This  maybe 
due  either  to  mineralization  or  to  some  obliquity  in  the 
section. 

Fig.  3.  Borelis  Idbyrinthiformis  (1843).  A  vertical  section  of 
the  internal  cast  of  a  Fusulina^  of  an  oblate-spheroidal 
shape. 

Figs.  4, 5.  B.palaRophus.  Casts  of  a  Fusulinaj  with  short  alar 
prolongations  of  the  chambers,  and  therefore  to  some  ex- 
tent Kummuline  in  shape,  being  discoidal  with  keeled 
edge. 

Fig.  6.  B.  palosophacus.  A  cast  of  a  similar  but  thicker  Fu-- 
sulina. 

Figs.  7,  8.  B.  paloBosphoera.  Casts  of  a  somewhat  similar 
Fusulina^  but  barrel-shaped,  having  considerably  produced 
al».     In  shape  it  corresponds  with  x.  D.  1-4. 

*  JFUiuUna  hyperbarea,  Salter,  in  Belcher's '  Arctic  Voyage/  1865,  voL  iL 
p.  880,  pi.  xxxvL  figs.  1-3. 
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Fig.  9.  Chrammostomum  bursigerum.  Embedded  cast  of  a 
Textthtrta  (to  all  appearanoe),  with  oval  semnents. 

Fig.  10.  Nodosaria  index.  Chamber-casts  of  a  aoubtful  Fora* 
minifer,  in  a  row,  with  indications  of  a  narrow  straight 
shelly  but  showine  no  stolons. 

Fig.  11.  Rotalia  anttqua.  A  rotaliform  Endothyrai  with 
chamber-casts  like  those  of  small  Planorbulince  (Mantell| 
Philos.  Transact.  1846,  pi.  xxi.),  and  at  the  same  time 
like  those  of  Phillips's  Endoihvra  Bowmani  (Froc.  Geol. 
Polytech.  Soc.  W.  feiding  Yorkshire,  1846,  vol.  ii.  p.  277, 
pi.  vii.  fig.  1). 

Fig.  12.  Tetraiaxia  conica  (1843);  fig.  13.  T.conicai^  side 
view  ("compare  Texttlarta  pcdceotrochtia^^).  As  before 
intimated,  this  is  a  Valvulina^  or  at  least  a  Yalvuline 
modification  of  Trochammtna. 

Fig.  14.  Textiiariafolcata.   Probably  the  edge  view  of  fig.  17. 

Fig.  15.  71  lagenosa.     The  same  as  fig.  9. 

Figs.  16  &  16*.  T.  lunata  (1843).  Apparently  a  broad  pyra- 
midal Textilarta, 

Fig.  17.  T,  recurvcUa.     Side  view  of  T.falcata^  fig.  14. 

Forms  similar  to  figs.  11, 12, 13, 14,  and  17,  besides  others, 
have  been  found  in  the  Mountain-limestone  of  England  ana 
Scotland  by  Messrs.  Tennant,  Darker,  Phillips.  Sorby,  Hark- 
ness,  HoU,  Young,  Moore,  and  Brady.  The  last-named  has 
made  a  preliminary  notice  of  them  in  the  Brit.  Assoc.  Report 
for  1869,  Trans.  Sect  p.  381,  and  has  elaborated  one  form  in 
particular  {Saccammina  Carteri)  in  the  Ann.  Nat.  Hist.  ser.  4. 
ToL  vii.  p.  177  &c.,  pi.  xii.  See  also  "  Monogr.  Polymorph,,, 
Linn.  Soc  Trans,  vol.  xxvii.  p.  199. 

Ftuvlina. — ^With  regard  to  the  Fusuline  specimens.  Prof- 
Ehrenberg  has  evidently  taken  Alveolina  melo,  var.  /8  (F.  & M.), 
the  Melania  sphosroidea  of  De  Blainville  (1824),  as  the  ^rpe  for 
those  having  a  prolatcly  spheroidal  shape.  This  is  also  the 
Borelis  melonioiaes  of  De  Montfort  (1808) ;  hence  the  use  also 
of  the  latter  generic  termf*  But  the  Carboniferous  specimens 
are  not  of  this  genus,  and  had  been  rightly  discriminated  by 
Fischer  de  Waldheim|. 

t  For  a  bibliographic  bistonr  of  Alveolina,  see  our  memoir  in  AmL  Nat 
Sat  fler.  3,  yoL  tui.  pp.  161  &c. 

X  *  OrjeiopKj^h,  Moscou,'  1830,  p.  17,  pi.  xiii.  Figs.  1-5  illustrate  his 
I^uulma  cyhndneo ;  and  figs.  6-11  are  deTOted  to  his  F,  depreua^  which 
is  the  same  as  F,  cyUndrica^  but  showing  a  different  aspect  of  interior^ 
heinff  opened  at  a  difierent  portion  of  the  surface  by  weathering.  See 
ilao  D'Orbigny  in  <Geol.  Russia,  &c.  vol  ii.  p.  15 ;  and  D'EichwaUTa  *  Le- 
thaa  Rossica,'  5«  Uyt.  1850,  pp.  849  &c. 


260  Messrs.  Parker  and  Jones  on 

In  treating  of  FusuUna  in  the  Ann.  Nat.  Hist.  ser.  3,  toI. 
viii.  p.  166  (1861),  we  regarded  it  as  an  Alveolina ;  but  Dr. 
Carpenter's  researches  have  settled  its  higher  rank  as  a  hyaline 
and  tnbuliferous  shell  near  Nonionina  smi  Nummultna*jSi& 
intimated  by  D'Orbigny.  Prof.  Ehrenberg  seems  to  hare 
adopted  the  terms  ^^  Aiveolina^^  and  ^^Borelis  for  the  long  and 
short  FusuUnce  respectively  f.  If  arrans:ed  in  order,  according 
to  the  amount  of  compression  or  the  diminishing  length  of 
axis,  the  Fusultnce  figured  in  the  plate  before  us  would  stand 
thus : — 

1.  Alveolina  prisca.  x.D.7-9.\  f  ^Pf  T"  J^^?^"" 
o  J  ^^Kiril^  ischer  s  Fusuhna  cy- 

2.  montipara.  x.c.  o,  a,  6.  J      7.    7  .         j  77  j         ^ 

^  J    ?     -/    ytindrtcadkXiar.depresm. 

3.  prisca?  xi.  1,  2.     Long  barrel-shaped. 

4.  Borelis  constricta.    X.  D.  5,  6.     Cylindrical,  but  con- 

stricted in  the  middle. 

5.  princeps.  x.  c.  1-4.     Ovoid. 

6.  sphaeroidea.  x.  D.  1-4. 1  Oblately   spheroidal ; 

7.  palaeosphaera.  xi.  7,  8.  J      barrel-shaped. 

8.  labyrinthiformis.    XI.  3.      Deeply  oblate ;    thick 

disk  with  rounded  edges. 

9.  palaeophacus.   xi.  6.      Biconvex,   with   flattened 

faces ;  a  disk  with  attenuate  margin. 

10.  palseophus.   XI.  1-5.     Lenticular. 

Thus,  with  every  possible  gradation  of  shape  between  them, 
the  longitudinal  section  of  the  first  is  of  the  same  outline  as  the 
vertical  cross  section  of  the  last ;  whilst  all  present  the  same 
spiral  arrangement  of  chambers  (subquadrangular  in  section) 
when  exposed  by  a  median  section  across  the  long  specimens, 
and  parallel  to  the  two  faces  in  the  discoidal  and  lenticular 
forms. 

FusuUna  cylindrica  has  been  found  in  the  Carboniferous 
rocks  on  the  Ohio  J  and  of  Upper  Missouri  (Marcou, '  Geol.  Map 
U.  S.  and  Canada,'  text  p.  36,  8vo,  Boston,  1863 ;  and  Meek 
and  Hayden,  '  Palaeontol.  Upper  Missouri/  1865,  pi.  i.  figs. 

•  *  Introd.  Study  Foram.'  1862,  p.  304  &c. ;  '  Month.  Microscop.  Joum.' 
1870jp.  180. 

t  We  are  oblieed  to  come  to  this  conclusion,  although  our  respected 
author  had  a  decidedly  diflferent  opinion  in  1842.     In  the  Monatsh.  1842, 

S.  274,  he  states  that  "  1.  MeUmta  (Borelis)  nplMroidea,  2.  B.  constriciaf 
.  B,  princeps  (2  lines  long),  and  4.  Alveolina  prisca  (I  line  long,  fusiform), 
occurring  mixed  up  together  in  the  white  Carboniferous  Miliolite-limestone 
of  the  C^eida  I^Ke,  are  very  different  as  to  species  from  the  evidently 
allied  Fustdime  of  Russia." 

X  De  Vemeuil,  *Silli man's  Amer.  Joum.'  ser.  2,  vol.  ii.  1846,  p.  298; 
Bullet.  Soc.  G^oL  France,  ser.  2,  vol.  iv.  pp.  682,  684,  &  708. 
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6a-6f).  Also  in  California  (Meek  and  Gabb,  *Geol.  Surv.  Cali- 
fornia, Palaeont.'  vol.  i.  1864,  p.  4,  pi.  ii.  fig.  2),  together  with  F, 
Qracilis  (fig.  1,  p.  4)  and  F.  robuata  (fig.  "6^  p.  3).  Abich  found 
Lis  FustUina  sphcertca  in  the  Caucasus :  "  Vergleich.  Grund- 
zlige  Kaukas.'  &c.,  M^m.  phys.-math.  Acad.  St-P^tersb.  vol. 
vii.  pi.  iii.  fig,  13.  B.  F.  Snumard  found  a  Permian  Fusulina 
{Fn  elon^cUa)  in  New  Mexico  and  Texas :  Transact.  Acad. 
St.  Louis,  vol.  i.  no.  2,  1858,  p.  297 ;  see  also  Hayden^s  '  Re- 
ports.' F  robusta  has  also  been  found  in  the  Upper  Carbon- 
iferous Limestone  of  the  Southern  Alps  (Canal-Thai,  Uggo- 
witz).  Prof.  Suess  regards  it  as  the  same  as  F.  sph^rica^ 
Abich,  and  notes  its  occurrence,  with  F.  cyltndricay  in  Ilussia*. 

There  can  be  little  doubt,  with  the  evidence  of  gradational 
forms  given  in  the  'Mikrogeologie,'  pi.  xxxvii.,  that  all  these 
and  even  other  Fusulince  may  belong  to  one  and  the  same 
zoological  species.  It  is  highly  probable  also  that,  on  strict 
comparison,  one  and  the  same  variety  would  be  found  to  have 
claim  to  two  or  more  of  the  names  quoted  above  and  in  the 
foregoing  list,  made  from  the  ^  Mikrogeologie.' 

In  a  specimen  of  white  i^i/^MZtna-limestone,  brought  from 
Bossia  by  the  late  Sir  E.  I.  Murchison,  we  have  found  well* 
characterized  fraCTients  of  Dcntalina  communis  and  a  conical 
Valvulina,  Such  a  form,  recent,  passes  into  Trochammina 
squamata ;  and  Tr.  injlata  passes  into  Lttuola ;  and  Lttuolay 
through  Trochammina^  becomes  Involutina  and  Endothyra  f. 
This  low  Kotaliiform  shell  {Endothyra)  occurs  in  specimens 
collected  by  Dr.  Holl  from  some  clay-seams  of  the  English 
Carboniferous  Limestone,  in  sections  of  Carboniferous  Lime- 
stone made  by  Prof.  Phillips,  of  oolitic  Mountain-limestone 
made  by  Mr.  H.  C.  Sorby,  and  in  several  other  collections. 
As  Valvulina  passes  gradually  into  Trochammina  by  traceable 
links  (Brady),  and  as  the  last  and  Involutina  are  closely  related, 
we  are  not  surprised  to  find  a  variety  of  modifications,  even 
Textilariiform,  of  this  low  group  in  the  Palseozoic  strata,  and, 
on  the  other  hand,  Endothyran  modifications  higher  up  in  the 
series,  as  Ehrenberg's  Jurassic  ^^  Borelia  sphceroidea  (ix.  A. 
1-3)  above  noticed  (p.  257). 

Miscellaneous  Fossil  Foraminifera  Jigured  by  Ehrenberg  in  the 

'  Mikrogeologie.^ 

I.  BaVbadoes  {kUe  Tertiary). 
Planorbulina  (young),  and  PL  ammonoides  (Rss.). 

*  See  Suess's  valuable  note  on  the  distribution  of  FumtHna  in  America, 
EoTope,  and  Armenia^  Proc.  Geol.  Inst.  Viennai  Jan.  4, 1870;  Quart 
Jonm.  Geol.  Soc.  vol.  zxvi.  Miscell.  p.  8. 

t  See  above,  p.  259 ;  also  H.  B.  Brady's  notes  on  these  Foraminifera, 
Ann.  Nat  Hist  ser.  4,  vol.  vi.  pp.  50-52. 
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2.  Nummulitic  Limestone^  Traunsteiny  Bavaria. 

1.  Haplophragmium. 

2.  Vemeuilina  pygmsea  {t^ffer). 

3.  Globigerina? 

4.  Operculina  ammonis  {Ehr.). 

3.  Pldner-KaUe,  TeplitZj  Bohemia. 

1.  Lagena  (Entosolenia)  globosa  {Montatj.). 

2.  Polymorphina? 

3.  Textilana  globulosa,  Ekr. 

4.  Globigerina. 

4.  Homstone  {Cretaceotis),  Saxony, 
1.  Textilaria  globulosa,  JEXr. 

5.  Coral-raffy  Cracow. 
Nodosaria  and  Cristellaria. 

6.  Jurassic  Limestonej  Kaiserstuhl,  Baden. 
1.  Endothyra  sphaeroidea  (Ehr.). 

7.  Jurassic  Limestone^  Yorkj  England. 
Nodosaria  and  Textilaria. 

8.  Jurassic  Limestone j  Bathj  England. 

9.  Carboniferous  Limestone^  Witegra^  Russia. 

1.  Valvulina  (Tetrataxis)  palaeotrochus  {Ehr.). 

10.  Carboniferous  Hornstone  of  the  Pinegay  Archangel. 
1.  Fusulina  cylindrica,  Fischer. 

2-  princeps  (Ehr.).    This  is  probably  the  same  as  F. 

sphcsricay  Abich,  and  F.  robusta^  Meek. 

11.  Carboniferous  Hornstoney  Witegra,  Russia. 

1.  Fusulina  cylindriea,  Fisch. 

2.  constricta  [Ehr,). 

3. sphaeroidea  [Ehr.). 

12.  Carboni/erous  HornstonCy  Tuhy  Russia. 

1.  Nodosaria?  index,  Ehr. 

2.  Fusulina  cylindriea,  Fisch. 

3.  pateosphaera  {Ehr.). 

4.  labyrinthiformis  {Ehr.). 

5.  palsBophacus  {Ehr.). 

6.  palasophus  {Ehr.). 

7.  Textilaria  bursigera,  Ehr. 

8.  fklcata  (vet  recurvata),  Ehr. 

9.  lunata,  Ehr. 
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10.  Valyulina  (Tetratazis)  pala^otrochos  (£%r.). 

11.  Endothjra  antiana  (JEnr.).     Possiblj  the  same  as  E, 

Bcwmanij  Phil. 

We  have  now  finished  the  critical  examination  of  the  illus- 
trated Foraminifera  so  liberally  and  magnificently  set  forth  in 
the  '  Mikrogeologie.'  There  remain,  however,  some  equally 
beautiful  drawings  and  coloured  euCTavings  of  Foraminifera 
and  their  internal  casts  in  the  ^  Abhandlungen'  of  the  Berlin 
Academy,  illustrative  of  the  great  microscopist's  researches  in 
green  sand  resulting  from  the  infillings  of  diese  minute  sheUs 
and  other  little  cavernous  organisms  and  the  subsequent  decay 
of  the  enclosing  tissues,  and  of  his  successful  work  in  the 
artificial  production  of  analogous  casts.  In  the '  Monatsberich  te* 
for  1858  are  still  later  researches  on  such  siliceous  casts, 
with  some  illustrations.  We  proceed,  therefore,  with  the  ex- 
amination of  these  plates,  as  part  of  the  Miscellaneous  Fossil 
Foramintfsra  figured  by  Dr.  Ehrenberg. 

§13.  On  Chreen  8and^  and  its  elucidation  of  Organic 
Life.  (Abhandl.  preuss.  Akad.  Wiss.  aus  dem  Jahre  1855, 4to. 
Berlin,  1856,  pp.  85-176 ;  read  in  July  and  August  1854,  and 
in  Febnuuy,  March,  May,  and  July  1855.) 

In  this  memoir  are  described  foraminiferal  shells  and  internal 
casts  from : — 

I.  &  II.  1.  Tertiarr  glauconitic  sand  of  Pontoise,  France, 
p.  104 ;  2.  Tertiary  glauconitic  sand  of  Pierre-Laie,  near  Paris, 
p.  105 ;  3.  Tertiary  green  sand  from  Westeregeln,  Hanover, 
p.  105 ;  4.  Nummuhtic  Limestone  of  Traunstein  near  the 
Cbiem-See,  Bavaria,  p.  105;  5.  Nummulitie  Limestone  of 
Montfort,  D^partement  des  Landes,  France,  p.  106 ;  6.  Num- 
mulitie Limestone  of  Fontaine-de-la-Medaille,  near  Montfort, 
p.  107  ;  7.  Oreen  sand  from  beneath  the  Zeu^lodonAimestoney 
Alabama,  North  America,  p.  107 ;  8.  Chlontic  Limestone  of 
tbe  Planer,  near  Werl,  Westphalia,  p.  107 ;  9.  Upper  Green- 
sand,  Compton  Bay,  Isle  of  Wight,  p.  109 ;  10.  Greensand  of 
Haldon  Hill,  Exeter,  p.  109 ;  11.  Upper  Greensand,  Handfast 
Point,  Swanage  Bay,  England,  p.  109 ;  12.  Lower  Greensand 
Handfaat  Point,  p.  110 ;  13.  Gault,  Escragnolles,  D^p.  du  Var 
France,  p.  110;  14.  Neocomian,  Lales,  D^p.  du  Var,  p.  110 
15.  Loose  green  sand  of  the  Middle  Jurassic  beds  near  Moscow 
p.  Ill ;  16.  Compact  ^reen  sand  of  the  Jura,  near  Moscow 
p.  Ill ;  17.  Lower  Silurian  green  sand  of  St.  Petersburg 
p.  112. 

•  See  also  Prof.  J.  W.  Bailey's  Memoir  "  On  the  Origin  of  Green  Sand, 
iod  its  fonnation  in  the  Oceans  of  the  present  Epoch/*  in  the  Quart.  Joum. 
MicroBc  Soc.  no.  xviii.,  1867,  pp.  83-87. 


264  Messrs.  Parker  and  Jones  on 

III.  '^  Remarks  on  the  green  sand  of  the  Zeugladan-Ume&tJOVL'd 
of  Alabama"  (read  February  1855),  pp.  112-116.  IV.  "New 
advance  of  knowledge  of  the  green  sand,  and  on  the  abundant 
brown-red  and  coral-red  stone  casts  of  the  Polythalamian 
Chalk  of  North  America"  (read  March  1855),  pp.  116-129. 
V.  *^  Further  recognition  of  the  higher  organization  of  the  Poly- 
thalamia  by  means  of  their  ancient  stone  casts"  (read  May 
1855),  pp.  130-145.  VI.  "  The  successful  exposition  of  perfect 
stone  casts  of  Nummulites,  with  abundant  organic  structure" 
(read  July  1855),  pp.  146-148.  VII.  ['  The  successful  trans- 
parent colouring  of  colourless  organic  siliceous  bodies  for  micro- 
scopical purposes"  (read  July  1855),  pp.  148-157.  The  expla- 
nation of  plates,  pp.  158-176. 

Plate  I.  figs.  I.-III.  represent  chlorite  &c. 

Fig.  IV.  A  group  of  green  siliceous  casts  and  portions  of  casts 
from  the  Nummulitic  Limestone  of  the  Traunstein.  They  are 
numbered  (1-11)  in  the  text,  p.  159,  and  lettered  (a-Z)  in  the 
plate  and  its  explanation,  p.  160 :  fig.  a  ("  Rotalia")  probably 
belongs  to  an  OpercuUna\  fig.  ^  ("Rotalia")  may  be  part  of 
the  cast  of  a  simple  AlveoUna.  The  others  are  very  uncertain. 
Fig.  V.  (p.  160),  Nodoaariay  Z€uglodonAxm.eAion&^  Alabama. 
Fig.  VI.,  ffodosarta  mantle  (Glauconitic  Limestone,  Montfort), 
^2f.  pyrulaj  D'Orb.  VII.  &  vill..  Nodosana  javanica  (Gua 
Linggo-manik,  Java) ,  has  parallel  grooves  in  each  segment, 
and  IS  a  Bigenertna  that  nad  a  set  of  internal  ribs  on  the 
chamber-wair(incipient  labyrinthic  structure) :  see  aJsoa  grooved 
cast  in  Texttlarta  trilobata,  pi.  IV.  figs.  XV.,  XVI.  Fig.  IX. 
Vagtnulinay  ZeufflodonAimestone.  Fig.  x.  Voffintdtna  subtit- 
lata,  Glauc.  Limestone,  Montfort. 

PI.  II.  fig.  I.  (p.  161),  Texttlaria  gl6bulo$aj  Num.  Limest. 
Traunstein.  Fig.  II.,  Orammostomum  attenttcUum^  and  fig.  III., 
(?r.  angulatum  (Num.  Limest.  Montfort),  are  Texttlaria  sagit- 
tula.  Fig.  IV.,  Text,  euryconua?  {Zeual.A.)^  is  Text,  agglutinans. 
Fig.  v.,  Orammostomum  (Zeugl.A.)^  is  Text,  sagittula.  Fig.  VI., 
Oncohotrya  buccinum  {Zeugl.'\,)jis  the  cast  of  probably  a  Poltf' 
morphina,  possibly  of  a  Bulimina.  Fig.  VII.,  Rotalia  umbiUcata 
(Glauc.  L.  Montwrt),  is  a  young  nautiloid  form  possibly  Ro- 
taline,  probably  Operculine.  Fig.  viii.  (p.  162),  Mesopora 
chhris  (Traunstein),  is  an  OpercuTinay  and  not  the  same  as  is 
figured  in  the  '  Mikrogeologie,'  which  is  a  Haplophragmium 
(Lituola).  Fig.  IX.,  Planulina  micromphala  {Zeugl.A.).  is 
Rotalia  Beccarii.  Fig.  X,,  Pkanerostamum?^  and  fig.  XI.,  Pla" 
nulina  polysolenia  {Zeugl.A,)^  are  Planorbulina  vulgaris.  Fig» 
XII.,  Cristellaria  eurythalama  (Zeml.-l,)  y  is  a  Lituola  {Haplo- 
phragmium), Fig.  XIII,  (p.  163),  Gnobigerinacrassa  {ZeuglA.)j 
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i?  Gloh,  iuHoidea*  Fig.  XIY.  Oecponua  zeughdontia  {ZeuglA.^ 
is  PlanorbuUna  vulgaris*. 

PL  III.  (p.  164),  fig.  I.-IV.,  Nanianina?  havarica  (Traun- 
8teiii),i8a  joung  AmphisUgina.  This  is  the  earliest  recorded 
appearance  of  the  &;enas  in  the  geological  series.  Fi^.  v.. 
Akalia  {ZeugL'h),  is  a  young  Operculina  or  NummuLinac 
Fig.  Yi.y  pecnliar  triangular  dentate  cast  {ZeugLA..)j  is  like  the 
septal  plane  of  a  Polystomella.  Figs,  vil.-ix.  (p.  165),  Am- 
pniilefftna  Javanica^  and  fig.  X.,  Heteroategina  ctoUhrataj  both 
from  the  Orbitoidal  Limestone  of  Gua  Linggo-manik,  Java,  are 
both  the  same  AmpKjavanica, 

PI.  IV.  (p.  166),  fig.  I.  (p.  167),  not  named,  is  an  Amphi- 
stegina  with  parasitic  borings.  Figs.  II.- VII.  (p.  168),  OrW- 
Undea  PratHi.  Figs.  Viil.-X.,  OrbitoidesJavanicuSj  and  fig.  XI., 
OrUe(>£ie99nu^o^2ama,  both  from  Java,  are  thesame  Orbitoidea. 
Fig. XII.,  CycUmphon^j  from  Java,  is  part  of  an  Orbitoides 
(referred  elsewhere  by  Ehrenberg  to  Orb.  ManteUt).  Fig.  xill. 
(p.  169),  JBpircplecta?  {ZeiiglA,)^  is  a  Spiroplecta.  Figs, 
xiv.-xvi.,  Texttlaria  trtlobata  (Java,  Orb.  L.) ,  is  an  interesting 
Bublabyrinthic  Text.j  already  referred  to  (p.  264).  Fig.  xvii., 
^V«>toctf2tVia?  (Traunstein),  seems  to  be  a  QutnqiteJoculina. 
rig.  XVIII.,  Quinqudocultnaj  and  fig.  XIX..  Quinqueloculina 
(Traunstein),  are  undeveloped  young  MitioloB.  Fi^.  xx., 
Qtttitj.  saxorum  (Calcaire  ^ossier,  Pontoise),  is  a  Quinquelo- 
cuUnaj  but  not  of  that  species  which  has  a  thick  shell  grooved 
widiin.  Fig.  XXI.,  Trtloculina  (Orb.  L.,  Java),  has  been 
parasitically  bored.  Fig.  XXII.,  JSpiroloculina  (Orb.  L.,  Java), 
IS  very  interesting  in  having  lateral  stolons  from  segment  to 
s^ment,  showing  a  prolepsis  of  the  more  complicated  and 
closely  related  Orbitotitesy  the  outside  of  the  quasi-annular 
segments  being  multistoloniferous.  These  supernumerary 
stolons  begin  by  few  and  become  many  in  later  segments. 
Fig.  XXIII.  Certthium  ?  (ZeuglA.).  Fig.  XXiv.  Spirillina  ?, 
or  younff  Mollusk?,  or  JSpirarbis?  (Alabama);  d^idedly  a 
joimg  Mollusk. 

PI.  y.  figs.  I-VIII.  Numnulites  striata  (Couizac,  Ddp.  de 

TAnde) ;  fig.  vil.  is  Nummulinaplanulata  (Lam.).     Figs,  ix., 

X.  (p.  171),  N.  Murchiaoni  (Traimstein).  Fig.  Xl. N.  Dttfrenagi 

(Traonstein).     Fig..  XLLyPolystomatium?  (Traunstein),  is  a 

Polyttamella.  Figs.  xili.~xv.,  Polyatomaiium  lepactia^  (Orb.  L., 

Java),  is  Polyatamella  craticulata  (compare  pi.  xvi.  fig.  9,  of 

*Intiod.  Study  Foram.'  1862).     Fig.  xvi.  (p.  172).  fhyaom- 

phdua  poroaua  (Orb.  L.,  Java),  is  Operculina.     Fig.  XVII. 

AlveoUna  (Java). 

*  Two  casti  of  this  species  from  North-American  Tertiary  bede  were 
%ued  bj  Prof!.  Bailey  in  Amer.  Joiim.  Sc.  1845,  toL  xlviii.  no.  2,  pi.  iv. 

Ank.ikMag.N.HiaL  Ser.4.   Vol.x.  20 
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L  Foramtnifira  from  the  Nummulitic  LtmestanSj  IVottiMteiii, 
Bavaria,     See  also  above,  p&ge  2^6. 

1.  Textilaria  globulosa,  Ehr. 

2.  Polystomella, 

3.  Operculina. 

4.  Amphistegina. 

5.  Nummulina  Murchisoni. 

6.  Dufrenoyi. 

7.  Alveolina. 

8.  Quinqueloculina  ? 

II.  Nummulitic  Limestoney  Montfbrt^  France. 

1.  Nodosaria  pyrula,  D*Orh. 

2.  Vaginulina  subulata,  Ehr. 

3.  Textilaria  sagittula,  Defr. 

4.  Operculina? 

III.  Nummulitic  Limestoney  CouizaOy  France, 

1.  Nummulina  striata,  i>'  Orb, 

2.  planulata  {Lam.). 

TV,  Zeuglodon-bedsj  Alabama. 

1.  Nodosaria. 

2.  Vaginulina. 

3.  Pofymoiphina. 

4.  Textilaria  agglutinans,  D^Orh. 

5.  sagittula,  Defr. 

6.  Spiroplecta. 

7.  Globigerina  bulloides,  D*Orh. 

8.  Planorbulina  vulgaris,  Z)'  Or&. 

9.  Rotalia  Beccarii  {Lin.). 

10.  Polystomella  ? 

11.  Operculina? 

12.  Haplophragmium. 

V.   Orbitotdes  Limestoney  Java. 

1.  Textilaria  trilobata,  Ehr. 

2.  Bigenerina  javanica  {Ehr,), 

3.  Polystomella  craticulata  {F.  (&  M.). 

4.  Orbitoides  javanicus,  Ehr. 

5.  Mantelli?  {Morton). 

6.  Operculina. 

7.  Amphistegina  javanica,  Ehr. 

8.  Alveolina. 

9.  Spiroloculina  (stoloniferous). 
10.  Trilocxdina. 
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PI.  VI.  Lower  Silurian  green  sand  of  Petersburg.  Fig.  i.  a 
(p.  173),  Textilaria ghbubaa'fj  in  a  piece  of  brownish  ailiceo* 
calcareous  green  sandrock  (treated  with  acid),  from  under 
the  Orthoceratite  Limestone,  Narwa,  and  fig.  ft,  Chutulinaj 
are  both  small  TextilartiB.  Fig.  c,  Rotalta^  from  the  same ; 
a  Botaline  or  Endothyran  form.  Fig.  Ii.  (p.  174),  a  thin  slice 
of  the  same  rock  (green),  showing  minute  shaped  bodies'; 
\%  SoUnoliihia  simplex  \  20,  Dermaiolithia  subttlis]  21,  D. 
granulatus :  said  to  be  brownish  calcareous  and  microscopic, 
belonging  to  the  structure  of  OboluSyBiid  abundantly  scatterea 
throughout  the  green  sandstone  of  Narwa. 

Pi.  Vll.  Yellow,  red,  and  brown  sand  casts  of  the  yellowish 
Chalk  of  Alabama,  equivalent  to  that  of  the  Mississippi. 
Figs.  1,  2  (p.  175),  Textilarta  americana.  Fig.  3,  T.  striata. 
Fig8. 4, 5,  ChiUulina  turrita  a,  fiy  are  VemeutlinapygmcBa,  Fig* 
6,  Spiropleda  americana  ?  Fig.  7,  Textilarta  americana  ? 
Fig.  8,  T.  euryconus  ?,  is  T.  aggltUinans,  Fig.  9,  T.  globulosa  ? 
Fie.  10  (p.  176),  Dimorpkina  {Text.l')  saxipara.  is  Texi^glo-' 
hmsa.  Fig.  11,  Phanerostomum  hispidtdumy  and  fig.  12,  i%.?, 
are  Olobigerina  cretacea.  Fig.  13,  Botalia?j  is  a  joung  lim- 
bate  Planorbulina.  Fig.  14,  Phanerostomum  senarium  ?,  fig. 
15,  Ph, pondosum?y  and  figs.  16,  17,  PA.  dilataiumj  are  Olo^ 
btgerina  cretacea.  Figs.  11  &  12  have  more  chambers  than 
figs.  14-17,  but  belong  to  the  same  species. 

Foraminijira  from  the  Chalky  Alabamam 

1.  Textilaria  agglutinans,  D^Orh. 

2. globulosa,  Ehr. 

3. striata,  Ehr. 

4. americana,  Ehr. 

5.  Spiroplecta  americana  (?),  Ehr. 

6.  Vemeuilina  pjgmaea  {Egger). 

7.  Globigerina  cretacea,  iJ'Orft. 

8.  Planorbulina,  young. 

§  14  '^  On  organic  siliceous  sandy  and  Herr  Ignatz  BeisseVs 
Aeervaiions  on  such  beds  near  Aix-^la^GhapeUe^^  (Monatsber. 
1868,  pp.  118-128).  See  also  ^Literary  Gazette,'  1867, 
p.  1220,  for  a  notice  of  Herr  BeisseVs  researches  on  the  Glau- 
conifenms  sand-grains  of  Aix-la-Chapelle. 

§  16.  L  ^^On  the  progress  of  knowledge  of  important  miero^ 
fcopic  organic  firms  in  the  lowest  Silurian  dav'-heds  near  8t. 
PeterOmrg"  (Monatsber.  1858,  pp.  296-311).  See  also  *  Neues 
Jahib.  ftr  Min.'  &c.,  1868,  6.  Heft :  Murchison's  '  Siluria/ 

20* 
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dit.  1867,  p.  356;  Bigsby's*  Thesaurus  SUiiricus'  1868, 
K  6 ;  and  "Monogr.  Polymorph."  Trans.  Lin.  Soc.  vol.  xxviL 


edit. 

P- 

p.  199. 

11.  "  On  farther  important  microscopic  oraanicformB  from 
the  oldest  Silurian  clay  near  St.  Petersburg. '  With  a  plate. 
(Monatsber.  1858,  pp.  328  &c.,  pi.  i.) 

A  (p.  306).     VVnite   marl-casts  or  marl-morpholites.  L 
Miliohna?,  and  2.  Textilarina? 
B.  Green  siliceous  internal  casts. 
3.  Vaginulina  ?,  in  pi.  I.  fig.  I. 
4  (p.  307).  Nodosana?,  fi^.  ii. 

5.  Textilaria  ?  imitatrix,  hg.  ill. 

6.  Poljmorphina  abavia,  fig.  IV. 

7.  P.  avia,  fig.  v. 

8  (p.  308).  Guttulina  silurica,  fig.  VI. 

9.  Kotalia  palasotrias. )  Figs.  vii.  &  viii.  No.  9  is  omitted 
10.  B.  palssotetras.       j  in  the  later  list. 

11  (p.  309).  B.?  pal»oceros.  ("  Like  R.  Hemprichii;'  'Mi- 
kro^.'  pi.  xxxiv.  f.  62.)     Fig.  ix. 

12.  Dexiospira  triarchsea,  fig.  x. 

13.  D.  hexarchaea,  fig.  xi.,  a,  b. 

14  (p.  310).  Aristerospira  octarchaea,  fig.  xii. 

15.  ifonionina?  archetypus,  fie.  Xlil. 

16.  Spirocerium  priscum.  ("New  genus  near  &nrobotrysj 
but  has  not  the  two  openings  in  the  later  chambers.") 
Fig.  XIV. 

These  figured  glauconitic  grains  are  magnified  56  diam. 
Their  relationship  to  Foraminifera  is  veiy  uncertain.  Thev 
are  not  nearly  so  clear  and  definite  as  the  usual  inner  moulas 
of  foraminiferal  shells ;  but^  like  the  green  grains  in  our  Upper 
and  Lower  Greensand,  some  maj  be  such  casts,  and  many  are 
probably  of  concretionary  or  derivative  origin.  As  Dr.  Enren- 
oerg  at  first  stated,  little  can  be  said  of  them  except  that  they 
have  Rotaline  and  Textilarian  appearances.  Some  may  hare 
belonged  to  Eozoon  (as  fig.  i.).  Figs,  iv.,  v.,  VL  look  Bali- 
mine  ;  VII.,  VIII.,  x.  look  Globigerine ;  IX.  somewhat  Nonio- 
nine ;  XI.,  xii.,  more  or  less  Rotaline.    They  are  all  doubtfiiL 

C  (p.  311).  '^  Calcareous  shale  casts  from  the  Devonian 
strata  near  St.  Petersburg.*' 

17.  Miliola  (Holococcus)  Panderi.  ("  TrochiliscuSj  Pander: 
orbicular  or  oval ;  hollow ;  compressed  in  the  middle  or 
on  the  side;  with  a  single  opening ;  furrowed  longita- 
dinally  with  18-20  smci^  which  in  some  cases  are 
spiraL")     ^Lagena7 
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Appendix. 

Oeneric  names  of  Foraminifera  used  hy  Ehrenberg^  and  their 

probable  equivalents. 

AUotheca,  1854.     Globigerina? 

Alyeolina,  2>'  Orb,    Alveolina ;  Ftundina. 

AmphifloraSy  1838.     Orbitolitea  (old). 

Arigteropora,  1859.     Planorbulina? 

Aristeiospira,  1859.    Planorbulina? 

Aspidospira,  1844.    Planulina. 

Asterodiscus;  1838.     »  ? 

Biffenerina^  />'  Orb.    Polymorphina. 

Bilociilina,  D^Orb.  Adesoline  Quingudocvlina,    Biloculina? 

BoreliSy  Mt/L     Alveolina ;  Fusulina ;  Endothyra. 

Calcarina,  D*  Orb,     Planorbulina  ? 

Cenchridiam,  1843?    Entosolenian  Lagena. 

Ceratospiralina,  1859.     Dimorphous  Miliola?]  Vertebrcdina? 

Cimelidium,  1859.     Valvulinar 

Clidostomum.     Textilarian  [Reusa], 

Colpoplenra,  1844.     Planorbulina. 

Coflcinospira,  1838.     Peneroplis  and  Lituola. 

Cristellariay  Lamk.      Crieteuaria ;    Planulina ;    Eaplcphrag' 

mium. 
Cydoeiphon,  1856.     Orbitoides. 
Dentalina,  2)'  Orb.     Dentalina. 
Dexioepira,  1859.     Indetenninable. 
Dimorphina,  D'Ori.     Dimorphine  Virgulina. 
Encoiycium,  1859.     Nodoearia. 
Frondicnlaria,  Defr.     Nodoaaria ;  Olandtdina. 
Geoponas,  1838.     Polyatomella]  Planorbulina. 
Globigerina,  D*Orb.     Olobigerina. 
Grammobotrjs,  1854.     Virgulina ;  Sphceroidina. 
Grammostomum,    1839.     Textilaria]    Vulvulina]   Bolivina^ 

Viraulina'y  Polymorphina. 
Guttojuna,  J9'  Orb.     Vemeuilina ;  Textilaria. 
Heterohelix  (1843)  changed  to  Spiroplecta  (1844). 
Heterostegina,  D*Orb.    Amphistegina. 
Heterostomnm,  1854.     Textilaria;  Virgulina. 
HolococcuS)  1859.    Laaena? 
I^ticolina,  Lamk.     Planorbulina ;  Pulvinulina, 
Ix)xostomtimy  1854.     HeterostomeUa ;    Vulvulina ;   Polymor^ 

pkina. 
Megathjra,  1854.     Mentioned  in  '  Mikrogeol.'  p.  13,  without 

figure  or  description. 
Melonia,  Blainv.    Fusulina ;  Alveolina.. 
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Mesoppra.  1854.     Lttuola  {Haplophragmium) ;  OpercuUna. 

Miliola,  Lamk.     Lagena ;  Orhuhna, 

MonetuliteSy  1856.     Nummulina. 

NodoBaria,  Lamk.     Nodoaaria ;  Btgenerina. 

Nonionina,  D'  Orb.      Nonwnina ;   Rotalta  ? ;   PlanorbuUna ? ; 

Cristellaria? 'y  Amphistegina, 
Omphalophacus,  1838.     Pulvinulina. 
Oncobotrys,  1856.     Polymarphina? 
Ovulina.     Lagena, 
PhaQerostomum,  1854.     Olobigerina. 
Physomphalus,  1856.     Operctdina. 
Planularia,  Dejr.     Planularia. 
Planulina,  D^  Orb,     PlanorbuUna^  including  PlanuUna  and 

Truncatulina ;  Olobigerina ;  RoiaUa ;  Putvinuhna ;  N<mi(h 

nina?'j   Operculina]   Cristellaria. 
Platyoecus,  1854.     Pulvinulina? 

Pleurites,  1854.      Sphceroidina?^  Virgulina*  Pofymorphtnal 
Pleurostomum.     Textilarian  [Reuss], 
Pleurotrema,  1838.     Calcarina? 
Polymorphina,  D^Orb.     Polymorphina]  Bolivina]  VirguUna] 

Textitaria, 
Polystomatium,  1856.     Pclyatomella, 
Proroporufl,  1844.     Polymorphina]  Bolivina]  TexHkaria, 
Prorospira,  1844.     PlanorbuUna, 
Ftygostomum,  1854.     PlanorbuUna]  Olobigerina. 
Pylodexia,  1859.     Ohbiaerina, 
PyruUna,  D^Orb.     Pyrulina  {Polymorphina). 
(^inqueloculina,  D*Orb.     Quinqueloculina. 
Bhjnchoplecta.     Textilarian  [Reuse]. 
Bhjnchopleura,  1856.     Textilarian? 
Rhynchospira.     Globigerine  [Reuse]. 
RoDulina,  D^Orb.     Cristellaria, 
Rosalina,  D'  Orb.     PlanorbuUna ;  Olobigerina. 
JiotaiieLj  Lamk,     Olobigerina]  PlanorbuUna  and  PlanuUna] 

Pulvinulina?]  Cristellaria]   Operctdina? 
Rotalina,  2)'  Orb.     Pulvinulina. 
SaCTina,  i)'  Orb.     Heterostomella. 
Sefenostomuniy  1859.    Botaline? 
Siderospira.     Calcarina  [Reuss]. 

Soldania,  D^Orb.     Cristellaria. 

Sorites,  1838.     OrbitoUtes. 

Sphssroidina,  /)'  Orb.     Svhceroidina ;   Virgulina. 

Spirillina,  1841.     Spiritlina]   Cornuspira? 

Spirobotrjrs,  1844.     PlanorbuUna? 

Spirocerium,  1859.     Indeterminable. 

Spiroloculina,/)'  Orb.  Bpiroloculina]  adelosine  QuinquelocuUfUu 
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Spiioplecta,  1844  (olim  Heterohelix).     Spircplecta. 
Spiropleorites.  1854.    Pulvinulina. 


StrophoconuSy  1844.     Bolivina]   Virgulitia. 
Synspira,  1854.     Synspira  (?). 
Tetrataxisy  1854.     TetrcUaxis  {Valwlina). 
Textilaria,  Defr.     Textilaria ;  BoUmncu 
Trilocaliiia,i>' Orft.     MiUola^ 
Uvigerina,  i>'Orft.     Planorbultna? 
Vaginalina,  D^Orb.     Vagtnulina. 

XL. — On  the  Habits  of  some  Madeiran  Spiders. 
By  Frederick  Pollock,  Esq. 

Ta  the  Editors  of  the  Annals  and  Magazine  of  Natural  History. 

Gentlemen, 
In  the  number  of  jour  Magazine  for  June  1865  there 
is  an  article  bj  me  on  the  Epeira  Aurelia  spider. 

I  had  some  doubts,  at  the  time  I  wrote  it,  upon  one  fact 
therein  stated;  and  having  had  the  opportunity  of  making 
further  observations,  in  the  season  just  passed,  in  Madeira,  I 
find  that  I  was  mistaken  in  what  I  originally  supposed  to 
occur. 

As  it  is  an  important  point  in  arachnology,  and  as  it  differs 
&om  all  Mr.  Blackwall's  observations,  I  should  like  to  be  able 
to  contradict  my  former  statement  in  the  same  publication  in 
which  it  was  made,  and  to  add  a  few  remarks  on  the  economy 
of  two  other  sorts  of  Madeiran  spiders,  which,  if  you  will  allow 
me,  I  will  now  proceed  to  do. 

Ep^ra  Aurelia^  now  called  Nephila  Aurelia. 

In  the  article  above  alluded  to  I  said  that  the  spider  changes 
its  skin  for  the  last  time  about  a  week  after  making  its  fifth 
cocoon ;  but  from  more  recent  observations  I  have  come  to  the 
conclusion,  that  there  is  no  change  of  skin  at  all,  after  the 
spider  becomes  adult.  This  reduces  the  number  of  changes 
of  integument  to  nine,  in  the  female,  viz.  one  in  the  cocoon 
and  eight  after  leaving  it.  The  male,  on  the  other  hand,  has 
only  four  changes  of  integument  after  leaving  the  cocoon. 

Unlike  most  spiders  of  the  Nephila{Epeira)}sinSLj  N.  Aurelia 
does  not  make  for  itself  any  chamber  to  retire  to  when  wishing 
to  escape  observation,  but  remains  constantly  in  the  centre  of 
its  web,  and  is  therefore  very  easily  watched.  I  have  men- 
tioned (in  the  previous  article  on  this  subject)  that  in  the 
construction  of  this  web  there  is  always  a  space  left  between 
the  adhesive  spiral  line,  which  extends  from  the  circumference 
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to  tolerably  near  the  centre^  and  the  inadhesiye  centre  part ; 
and  I  have  frequently  seen  the  spider  scramble  through  this 
opening,  when  frightened  or  anxious  to  get  hurriedly  from  one 
surface  of  the  web  to  the  other.  Various  opinions  and  doubts 
have  been  advanced  by  arachnologists^  upon  the  specific  pur- 
pose which  this  open  space  is  meant  to  subserve;  but  in  this 
case  the  object  appears  plain  enough — ^namely,  to  give  a  short 
cut,  near  the  centre,  between  the  opposite  suitaces  of  the  web. 

But  there  is  another  reason  which,  I  think,  may  account  for 
spiders  of  the  geometrical  kind  leaving  the  space  just  alluded 
to :  and  I  will  endeavour  to  explain  it 

When  any  comparatively  large  insect  is  caught  in  their 
webs  and  carried  away  to  be  eaten,  the  spider  generally  bites 
away  the  lines  surrounding  the  insect  (in  order  to  get  it  free) ; 
and  thus  a  rent  or  hole  must,  of  necessity,  be  made  where  the 
insect  became  entangled. 

Now  the  strength  of  these  webs  depends  mainly  upon  the 
radial  lines,  which  are,  of  course,  much  closer  together  near 
the  centre  than  near  the  circumference. 

If  a  fly  is  caught  near  the  latter,  perhaps  no  radial  line,  or 
only  one,  need  be  broken,  to  get  the  creature  away ;  whereas  if 
it  were  caught  very  near  the  centre,  two  or  three,  at  least,  of  the 
radial  lines  might  have  to  be  cut,  and  the  web  would  be 
greatly  weakened  thereby.  This  may  be  the  reason  why  the 
spiral  adhesive  line  is  not  carried  nearer  to  the  centre. 

The  central  space,  which  is  devoid  of  adhesive  lines,  and  in 
which  it  is  undesirable  that  any  thin^  should  be  caught,  is 
much  larger  than  is  requisite  for  a  restmg-place  for  the  spiaer. 
The  real  resting-place  of  inadhesive  lines  aoes  not  occupy  the 
whole  of  this  space ;  and  hence  the  void ;  which  there  would  be 
no  use  in  filling  up,  apparently. 

1  may  here  remark  tnat,  owing  to  the  adhesive  property  of 
the  spiral  lines  so  soon  disappearing  in  Madeira,  iVl  AureUa 
makeS;  on  an  average,  about  two  webs  in  every  three  days. 

Lycoaa  Blackwalln, 

This  spider  is  described  by  Mr.  J.  Y.  Johnson  in  the 
August  and  November  Nos.  of  the  'Annals '  for  1863.  On 
the  6th  of  January,  1870,  I  du^  out  of  a  hole  (of  its  own 
making,  probably),  in  a  soft  slopmg  bank  of  earth,  at  an  ele- 
vation above  the  sea  of  about  2000  feet,  in  Madeira,  a  half- 
grown  female  of  L.  BlacktoaUii ;  and  none  were  ever  round  by 
me  at  a  lower  elevation,  though  I  repeatedly  searched  for  them 
in  every  direction.  On  the  mb.  of  March  it  changed  its  skin ; 
and  in  April  I  brought  it  to  England,  where  it  changed  again 
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• 


on  the  25th  of  that  month,  and  again  on  the  80th  of  Jnlj^  at 
which  hitter  date  it  became  adult. 

It  maj  here  be  seen  that  sixtj-two  days  elapsed  between 
the  time  of  capture  and  the  ensuing  change ;  and  how  many 
days  should  be  added  to  this,  for  the  entire  number  between  the 
two  consecutive  changes,  it  is  impossible  to  determine.  Only 
foit^-seyen'daTS  elapsed  before  another  change  took  place,  and 
ninety-six  before  the  last  one  occurred.  Now,  during  the  time 
of  the  short  interval  (forty-seven  days),  the  spider  had  less  to 
eat  than  at  any  other  period  whilst  in  my  possession  (for  it 
was  shut  up  in  a  box  in  the  hold  of  the  ship  dunng  the  voyage) ; 
and  this  dmiinution  of  food  ought  to  have  prolonged,  I  think, 
instead  of  shortening  the  time ;  and  as  all  other  circumstances 
during  its  captivity  remained  much  about  the  same,  the  only 
way  in  which  I  can  account  for  the  shorter  period,  is  from 
flight  occasioned  by  the  sea  voyages,  the  transhipment  at 
Lisbon,  and  the  vibration  on  the  railway  and  cab  loumeys. 
After  it  became  adult^  nothing  particular  occurred  for  a  year 
and  seven  days,  or  till  the  6th  of  August,  1871,  when  the 
spider  made  a  cocoon,  scantily  supplied  with  yellow  eggs, 
agglutinated  together.  This  cocoon  it  attached  to  its  abdomen, 
wmch  it  kept  constantly  elevated  from  the  ground.  It  like- 
wise encircled  the  cocoon  with  its  fourth  pair  of  legs,  thus  ten- 
derly preventing  its  coming  into  contact  with  any  thing.  As 
this  female  had  been  in  solitary  confinement  ever  since  it  was 
half-grown,  the  eggs  were  not  fecundated,  I  imagine. 

On  the  28th  of  September  the  creature  dropped  the  cocoon 
from  the  abdomen  ;  and  this  was  just  about  the  time  that  the 
young  ones  should  have  made  their  appearance,  if  the  eggs  had 
been  good. 

On  the  1 5th  of  October  I  landed  the  spider  again  in  Madeira ; 
but,  unfortunately,  forgetting  the  mischief  that  ants  are  always 
ready  to  do  there,  I  made  no  provision  for  protecting  the  crea- 
tore  from  them,  and  the  next  morning  I  found  that  they  had 
killed  the  spider  and  were  busy  in  wsuking  off  with  the  eggs. 

Lycoaa  ingens  (Blackw.). 

Having  procured  from  the  Deserta  Grande  some  fine  spe- 
cimens of  this  large  and  handsome  spider,  in  the  early  part  of 
this  year,  and  having  provided  suitable  ca^es,  with  glass  lids, 
for  them,  I  was  anxious  to  ascertain  how  Targe  an  animal  the 
largest  spider  would  take ;  and  for  this  purpose  I  obtained 
some  lizfurds  about  3  inches  long,  including  the  tail.  Three 
of  these  lizards  were  killed  and  devoured  by  one  spider  during 
the  time  I  kept  it. 
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Thej  were  eaten,  bones,  and  head,  and  claws  and  all,  the 
only  remnant  of  the  feast  being  a  small  ball  about  ^  of  an 
inch  in  diameter,  which  was  cast  aside  at  the  bottom  of  the 
ca£^. 

The  islands  of  Madeira,  Porto  Santo,  and  Deserta  Grande 
all  lie  within  an  area  about  fiftjr  miles  across.  They  have 
each  its  own  peculiar  large  Lycosa^  no  two  being  alike;  and 
it  is  a  very  remarkable  fact  that  these  Lvcobcr  yary  in  size  in- 
versely  with  the  magnitude  of  the  island  in  which  they  are 
found, — Madeira,  the  largest  island,  haying  the  smallest 
LycosQj  and  Deserta  Grande,  the  smallest  island,  haying  bj 
far  the  largest  spider. 

The  mode  of  defence  of  all  these  yariedes  of  ZycoMs  is  pre- 
cisely the  same.  They  eleyate  the  thorax,  raise  the  first  pair 
of  legs  high  up,  and,  opening  wide  asunder  their  falces,  s^e 
at  and  seize  any  object,  such  as  the  end  of  a  pencil,  which  is 
presented  to  them,  m  a  most  formidable  manner. 

Circumstances  unfortunately  prevented  my  bringing  this 
splendid  spider  away  with  me  from  Madeira,  or  I  should  have 
tried  to  watch  and  record  the  remainder  of  its  existence. 

Yours  truly, 

Frederick  Pollock. 

Thurlow,  Clapham,  S.W. 
Sept,  12, 1872. 


XLI. — Remarks  on  Crinodes  Sommeri  and  Tarsolepis  remi- 
Cauda.    By  A.  G.  Butler,  r.L.S.,  F.Z.S.,  &c 

In  the  last  Number  of  the  ^  Annals '  C.  Bitsema,  of  Leyden, 
accuses  me  of  renaming  an  old  and  well-known  species  of 
moth,  Crinodes  Sommeri^  with  the  new  generic  and  specific 
names  of  Tarsolepis  remicauda, 

C.  Sommeri  is  figured  by  Httbner  in  the  second  volume  of 
his  ^  Sammlung,'  pi.  197 ;  on  pi.  196  both  sexes  of  anothei 
species  {C.  Besckit)^  of  which  wepossess  a  series  in  the  British 
Museum,  are  correctly  figured.  The  latter  is  therefore  the  type 
of  the  genus  Crino,  subsequently  altered  to  Crinodes^  and  is 
evidently  so  considered  in  Mr.  Walker^s  catalogue. 

Hiibner  states  his  figure  to  be  a  representation  of  a  male 
insect,  as  we  should  naturally  conclude  from  the  fact  of  its 
possessing  the  male  character  of  a  well-developed  anal  tuft  ol 
radiating  scales.  My  insect  is  also  a  male,  and  differs  from 
C,  Sommeri^  as  figured  by  Hiibner,  in  the  following  generic 
and  specific  characters : — 
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Oeneric 

Ormodet  Sommeru  Hiibner. 

1.  Male  anteimflB  feebly  pectina- 
ted, 18  in  the  other  species  of  Cri" 

2.  Palpi  long,  slender,  projecting 
considerably  beyond  the  nead. 

9L  No  aMODunal  tufts. 


4.  Bodj  slender;  abdomen  ap- 
parently spinous,  as  in  Checupa 
madenidjB),  P.  Z.  S.  1867,  pi.  vL 


differences. 

TaraaiUpU  remicauda^  Butler. 

1.  Male  antennad  bearing  about 
forty-three  weU-deyeloped  pectina- 
tions. 

2.  Pal]n  short,  robust,  scarcely 
projecting  beyond  the  head. 

8.  Two  long  tufts  of  carmine 
hairs  at  base  of  abdomeui  beneath 
wings. 

4.  Body  Tery  robust^  almost 
clumsy ;  abdomen  not  spmous. 


Specific  differences. 


L  Pale  costal  band  of  front  wings 
restricted  to  centre  of  costa. 

2.  Pale  basal  patches  represented 
only  by  usual  ^ongation  of  basal 
lealea 

3.  Inner  margin  of  front  wings 
vaved  as  in  the  allied  C  fidgwri' 
feriL 

4  Hind  wings  comparatiyely 
short  and  rounded,  with  well- 
defined  central  black  spot  and  three 
distinct  continuous  marginal  lines. 

5.  Underside  of  wings  dark,  all 
the  markings  sharply  defined. 

6.  Transverse  band  of  front  wings 
strongly  anj^ulated,  so  as  almost  to 
toudi  discoidal  celL 

7.  Fringe  of  all  the  wings  long. 


1.  Pale  costal  band  continuous 
from  base  to  apex. 

2.  Two  distinct  pale  basal 
patches. 

3.  ^ner  margin  of  front  wings 
slightly  conyex,  not  wayed. 

4.  Hind  win^  comparatively 
long  and  ovate,  with  ill-defined  cen- 
ter spot;  central  marginal  line 
converted  into  spots,  none  of  the 
lines  continued  round  margin. 

6.  Underside  of  winffs  pale,  all 
the  markings  ill-defined. 

6.  Transverse  band  of  front  vdngs 
scarcely  waved,  nearly  parallel  to 
outer  margin. 

7.  Fringe  of  all  the  wings  short. 


The  conclusion  that  I  arrive  at  from  the  above  comparison 
is  that  m V  insect  is  not  identical  either  generically  or  specificallj 
with  Htiibner's.  It  certainly  is  not  a  Crinodes ;  for  it  does  not 
agree  generically  with  the  type,  C.  Besckii]  and  inasmuch  as 
all  the  members  of  the  genus  Crinodes,  so  far  as  we  know  them^ 
are  from  the  New  World,  it  is  not  at  all  improbable  that  the 
example  from  Rio  Janeiro  in  Mr.  Fry's  collection  may  be  the 
true  C.  Sommerij  and  the  Javan  species  a  totally  different 
insect,  belonging  to  an  allied  genus,  and  on  that  account  some- 
what similar  to  it  in  pattern  and  coloration. 

I  therefore  feel  myself  *ftdly  justified  in  retaining  the 
generic  and  specific  names  Tarsolepis  remicauda  for  Mr. 
Gomthwaite's  msect ;  and  I  should  recommend  that  this  name 
he  also  attached  to  the  Javan  specimens  examined  by  Herr 
Bitsema, 


276   Dr.  H.  A.  Nicholson  an  Dredgtngs  in  Lake  Ontario. 

XLII. — Preliminary  Report  on  Dredginga  in  Lake  Ontario. 
By  H.  Alleyne  Nicholson^  M.D.,  D.Sc.,  M.A.,  F.R.S.E., 
Professor  of  Natural  History  in  University  College,  Toronto. 

In  consequence  of  the  interesting  discoveries  made  in  the 
dredgings  carried  on  in  Lake  Superior  in  the  summer  of  1871 
in  the  U.S.  steamer  ^  Search '  (Keports  of  the  Sec.  of  War, 
U.S.  vol.  iiOjI  ^*®  induced  to  apply  to  the  government  of  the 
Province  of  Ontario  for  a  grant  to  hie  ezpenaed  in  prosecutuu; 
a  similar  series  of  dredgings  in  Lake  Ontario,  a  lake  whi<m 
had  hitherto  never  been  explored  by  the  dredge.  With  a 
praiseworthy  appreciation  oi  the  value  of  such  scientific  re- 
searches, the  necessaiy  assistance  was  generously  granted  to 
me  by  the  Provincial  Government ;  and  the  results  obtained 
are  of  a  very  satisfactory  character.  The  short  time,  however, 
which  has  elapsed  since  the  dredging  was  completed  has  not 
permitted  more  than  the  most  hasty  examination  of  the  mate- 
rials collected.  In  the  following  preliminary  report,  therefore, 
I  shall  merely  state  the  general  results  which  were  obtained, 
reserving  for  a  future  occasion  a  detailed  account  of  the  animals 
which  were  collected. 

The  dredgings  were  all  carried  on  in  the  later  part  of  June 
and  the  early  part  of  July,  and  were  made  partly  from  the 
yacht  '  Ina '  and  partly  from  the  steamer  *  Bouquet.*  They 
were  entirely  carried  on  by  hand ;  and  the  dredges  employed 
were  such  as  are  ordinarily  used  in  sea-dredging.  In  dredging 
in  deep  water,  however,  a  bag  of  embroidery  canvas  was 
attached  outside  the  ordinary  net — an  addition  rendered  neces- 
sary by  the  extremely  fine  nature  of  the  mud  at  great  depths. 
Even  with  this  precaution  the  dredge  not  unfrequently  came 
up  nearly  or  quite  empty  from  mat  depths,  its  contents  having 
been  completely  washed  out.  In  deep  water,  also,  a  fifty-six- 
pound  weight  was  attached  to  the  rope,  at  a  distance  of  about 
12  feet  above  the  dredge;  and  the  same  was  necessaiy  in 
shallow  water  where  the  weeds  were  very  thick,  in  order  to 
secure  that  the  dredge  should  reach  the  actual  bottom. 

The  dredgings  were  all  carried  on  within  a  radius  of  ten 
miles  from  Toronto ;  and  the  following  will  show  the  general 
nature  of  the  bottom  at  different  depths,  and  the  chief  loca- 
lities at  which  the  dredgings  were  prosecuted. 

In  Toronto  Bay  itself  numerous  hauls  were  made,  both  from 
the  yacht  and  the  steamer,  and  the  bottom  proved  very  varied, 
though  the  depth  is  almost  constantly  from  2  to  3  fathoms. 
The  greater  portion  of  the  bav,  comprising  the  central  part 
of  its  area,  has  a  bottom  which  appears  to  consist  uniformly 
of  a  tenacious,  exceedingly  fine,  clayey  mud,  the  temperature 
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of  which  is  comparatirelj  low.  All  the  shells  in  this  claj 
are  dead,  bat  it  contains  nnmeroos  small  Annelides  of  the 
genus  Sanuria^  along  with  many  laryae  of  a  Dipterous  insect 
allied  to  Chironomua  or  Corethraj  the  latter  bemg  very  con- 
spicuoos  from  their  brilliant  red  colour.  The  muddj  bottom 
seems  to  be  whollj  destitute  of  weeds,  and  does  not  appear  to 
encroach  upon  depths  of  less  than  2  fathoms. 

Towards  the  ea&^es  of  the  baj,  where  the  depth  diminishes 
to  one  and  a  half  lathom  or  less,  the  bottom  consists  of  sand, 
coTcred  over  considerable  areas  bj  a  dense  growth  of  weeds 
of  different  kinds.  The  chief  yarieties  of  bottom  in  this 
shallow  zone  are  these: — 1.  Pure  siliceous  sand  with  dead 
shells,  almost  destitute  of  life.  2.  Sandj  mud  with  a  dense 
growth  of  Charas,  containing  numerous  Oammarij  small 
leeches,  larvaB  of  Chironomus  and  Ephemerids,  with  snells  of 
Vnioj  CydaSj  Paludinaj  Planorbis^  Valvaia^  Melania^  Pisi- 
diumy  and  Phyacu  3.  Sandj  mud,  sometimes  with  peaty 
layers,  supporting  a  dense  yegetation  of  AnacAaris  canaaensu 
and  Charas.  The  life  in  these  portions  of  the  baj  consisted 
of  much  the  same  animals  as  in  the  preceding,  except  that  the 
Gammari  were  absent,  unless  in  the  occasional  patches  of 
Charas  brought  up  hj  the  dredge.  In  some  places,  in  from 
one  to  one  and  a  half  fathom  of  water,  the  sana  was  crowded 
with  Vhiones,  the  dredge  coming  up  completely  packed  with 
Uying  and  dead  shells.  This  was  especialij  the  case  at  seyeral 
points  under  the  lee  of  the  '^  island,"  a  lone,  fiat,  insulated 
strip  of  land  which  forms  the  southern  bounoarj  of  the  baj, 
running  parallel  with  the  shore  on  which  Toronto  is  built,  at 
a  distance  of  about  a  mile  and  three  quarters  from  it. 

Another  series  of  dredgings  was  carried  on  from  a  point  in 
the  open  lake,  about  eight  miles  to  the  south  of  Toronto,  on  a 
Une  extending  to  the  Toronto  rolling-mills,  the  depth  yarjing 
from  40  fathoms  at  the  southern  end  of  the  line  to  3  fa- 
thoms at  its  northern  extremity.  The  deep  dredgings  along 
this  line  were  onljr  partiallj  successful,  the  dredge  bringing 
np  nothing  but  good-sized  pebbles,  all  the  finer  materials 
haying  been  washed  out  before  it  reached  the  surface.  In 
about  15  fathoms  the  bottom  was  found  to  consist  of  a  tena- 
cious blue  claj,  distinctly  laminated,  and  containing  numerous 
hn>ken-up  stems  of  plants,  along  with  small  pebbles.  No 
traces  of  life  could  be  detected  beyond  a  few  minute  Anne^ 
lides  belonging  to  the  genus  Scenuria,  Another  haul  in  10 
fathoms  brou^t  up  the  dredge  full  of  sand  and  pebbles  with 
no  traces  of  hfe :  and  another  in  8  fathoms  showed  a  bottom 
of  dear  sand  with  dead  shells  of  Cydaa  and  Pindium^  but 
devoid  of  all  yestiges  of  animal  or  yegetable  life. 
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Another  series  of  dredgings  was  taken  along  a  line  extead- 
ing  in  a  south-west  direction,  from  Toronto  Point  to  a  point 
about  five  miles  out  in  the  lake,  the  depths  vaiying  fnm  8 
to  15  fathoms.  In  this  case  the  bottom  was  found  uni- 
formly to  consist  of  an  exceedingly  fine,  bluish-grej,  ckjej 
mud,  with  numerous  patches  of  a  small  bushj  Alga  (a  species 
of  Cladophora).  The  mud  contained  very  numerous  minute 
Annelides  of  the  genus  Scenurisy  along  with  dead  shells  of 
CyclaSy  Pisidxumy  and  Planorbis ;  and  the  bunches  of  Cladch 
phora  yielded  a  large  number  of  little  Ostracode  Crustaceans, 
and  a  few  beautiful  little  Amphipods  which  are  as  yet  unde- 
termined. 

Another  series  of  dredgings  was  carried  on  still  further  to 
the  south-west  of  the  ground  examined,  in  the  series  just  men- 
tioned, at  a  distance  of  about  eight  miles  from  the  shore.  The 
depth  nere  varies  from  30  to  45  or  50  fathoms ;  and  the  bottom 
was  found  to  consist  uniformly  of  a  fine  greyish  mud,  some- 
times highly  argillaceous,  sometimes  more  or  less  arenaceous, 
with  many  small  pebbles  disseminated  through  it,  and  con- 
taining a  few  dead  shells  of  Planorbis  and  Pisidiunij  and 
much  brokennlown  vegetable  debris.  Every  haul  also  brought 
up  numerous  specimens  of  a  beautiful  flesn-coloured  Amphi- 
pod  and  a  few  minute  Annelides ;  but  no  other  traces  of  life 
were  obtained.  The  Amphipods  are  referable  to  Pontoporeta^ 
being  apparently  undistinguishable  from  P.  affinia  of  tlie  Swe« 
dish  lakes ;  and  I  shall  s^ak  of  them  at  greater  length  imme^ 
diately. 

Another  series  of  dredgings  were  taken  in  Humber  Bay, 
about  four  miles  to  the  west  of  Toronto.  Here  the  bottom, 
except  close  to  the  shore,  consisted  of  a  tenacious  bluish-grey 
clay,  sometimes  with  redoisly  patches  in  it  Vegetable  life  was 
very  scanty ;  and  animal  life  consisted  entirely  of  many  minute 
Annelides. 

Lastly,  an  examination  was  made,  partly  with  the  dredge 
and  partly  by  means  of  a  hand-net,  of  the  shallow  water  in 
the  immediate  neighbourhood  of  the  "  island  "  and  of  the  ex- 
tensive ponds  which  communicate  with  the  lake.  The  bottom 
here  consisted,  for  the  most  part,  of  a  black  mud  composed 
almost  entirely  of  decayed  vegetable  matter,  and  supporting  a 
dense  growth  of  Charas,  VcUlisneriay  Anacharisj  Pontedenaj 
Nt/mphcBa,  and  Nupkar,  Animal  life  was  naturally  extremely 
abundant,  comprismg  numerous  examples  of  LimwBay  Phpsaj 
Planorbisy  Patiidina,  CyclaSy  Piaidiumj  and  Anodon^  along 
with  two  species  of  Oammarua  and  many  small  Ostracode 
Crustaceans,  a  few  leeches  ( Clepsine),  very  many  large  scarlet 
water-mites,  numerous  aquatic  insects  (Nepa^  Oyrtnuij  Dy^ 
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tieu8y  and  larras  of  Chiranamusj  Libellulaj  &c.),  and  a  large 
number  of  joung  fishes  {PimeloduSy  Perca^  &c.).  Numerous 
Terrapins  were  also  observed,  and  a  single  specimen  of  Meno- 
hrancmu ;  but  the  latter  unfortunately  was  not  secured. 

In  the  following  list  are  indicated  the  chief  forms  of  animal 
life  which  were  obtained  in  these  dredgings.  As  before  re- 
marked,  time  has  in  most  cases  not  permitted  of  anj  specific 
determinations  being  made,  and  the  species  will  be  described 
at  length  in  a  subsequent  notice.  The  microscopic  species 
also  haye,  in  the  meanwhile,  been  completely  neglected. 

AXKELIDA. 

1.  NepheliSj  sp. 

A  small  leech,  nearly  an  inch  in  length  when  at  rest,  with 
an  oblique  posterior  sucker,  und  of  a  liver-brown  colour  in  life. 
Nearly  allied  to.  if  not  identical  with,  'N.  lateralis j  Say. 

Kare  in  3  fatnoms,  Toronto  Bay. 

2.  Nephelisy  sp. 

An  exceedingly  remarkable  form,  apparently  undescribed. 
The  body  is  much  flattened,  and  the  width  is  nearly  as  great 
as  the  length  when  the  animal  is  at  rest.  Length  ^  inch  in 
extension,  |  inch  or  less  in  contraction.  Colour  sometimes 
dark  greenish  brown  or  nearly  black,  sometimes  light  brown, 
with  mnumerable  black  points  and  numerous  yellow  spots, 
which  are  especially  abundant  at  the  margins.  A  double  blacx 
dorsal  line.  The  habits  of  this  little  leech  are  very  remarkable. 
The  adult  leech  usually  places  itself  with  its  entire  ventral 
surface  closely  appressed  to  some  foreign  body,  such  as  a  stone 
or  dead  shell,  to  which  it  adheres  like  a  limpet  or  small  Chiton. 
When  forcibly  detached  or  irritated  it  roUs  up  like  a  hedgehog 
or  like  the  Myriopods  of  the  genus  Olomeris.  The  objects 
served  by  these  peculiar  habits  become  obvious  when  it  is  seen 
that  almost  every  individual  carries  attached  to  the  ventral 
surface  of  the  body  a  large  number  (generally  from  twenty  to 
thirty)  of  young  leeches.  The  young  are  attached  to  the  ven- 
tral surface  of  the  parent  posteriorly  in  a  close  cluster,  which 
is  surrounded  on  all  sides  by  a  vacant  space ;  they  adhere  to 
the  adult  by  their  posterior  suckers,  which  are  separated  from 
the  body  by  a  very  distinct  constriction.  The  young  leeches 
are  about  iV  of  an  inch  in  length,  in  colour  light  yellow  or 
reddish,  and  semitransparent.  The  stomach  is  very  conspi- 
cuous, and  fills  the  greater  part  of  the  body ;  but  no  other  m- 
temal  organs  could  be  detected.  This  extraordinary  habit  of 
canying  the  young  has  been  noticed  by  Veirill  in  a  species  of 
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CUpsine ;  but,  so  far  as  I  am  aware^  attention  has  not  been 
otherwise  drawn  to  it  (American  Joom.  Science  and  Arts, 
vol.  iii.  Feb.  1872).     I  have  also  observed  it  in  a  species  of 

Ckpsine  from  Lake  Ontario,  and  shall  describe  it  m<»e  fully 
upon  a  future  occasion. 

Common  in  from  1  to  3  fathoms. 

3.  ClepsinCy  sp. 

A  small  leech,  about  i  inch  in  length  in  extension.  The 
body  flattened,  with  broad ,  transparent  mar^ns  exhibiting 
numerous  lateral  papillsB.  Back  and  bellj,  with  exception  of 
the  transparent  boraers  above  alluded  to,  of  a  dirty  greenish 
brown.  The  anterior  end  of  the  body  is  attenuated ;  the  pos* 
terior  extremity  wide  and  flattened  out;  and  when  irritated,  it 
has  the  habit  of  rolling  up  into  a  balL  This  species,  also, 
carries  its  young  attached  to  the  posterior  portion  of  its  ventral 
surface,  in  a  small  rounded  buncn. 

Common  in  from  1  to  3  fathoms. 

4.  Clepsine  (?). 

A  small  undetermined  leech,  of  a  worm-like  shape  and  a 
red  colour.  Leneth  when  contracted  about  \  inch,  in  exten- 
sion about  1  inch.  Instead  of  remaining  quietly  attached 
to  some  foreign  body,  like  the  preceding  species,  this  leech 
swims  actively  through  the  water  by  a  serpentine  bending 
of  the  body. 

Rare  in  3  fathoms, 

5.  SoBuurigy  sp. 

A  large  Oligocheetous  Annelide,  about  2  inches  in  length, 
of  a  red  colour,  with  an  iridescent  blue  intestinal  streak. 

A  single  inaividual  was  obtained  in  3  fathoms,  on  a  sandy 
bottom. 

6.  Samuris  or  ChirodriUuSy  sp. 

A  small  and  verv. slender  form,  varying  in  length  from 
i  inch  up  to  1  inch,  and  of  a  red  colour.  These  minute 
Annelides  occurred  in  extraordinary  numbers  at  all  depths  of 
the  lake  from  3  up  to  45  fathoms ;  but  they  were  much  more 
abundant  at  the  smaller  than  at  the  greater  depths.  They 
were  uniformly  found  wherever  the  bottom  consisted  of  a  fine 
tenacious  clayey  mud. 

Crustacea. 

7.   Gammarusy&p. 

A  small  freshwater  shrimp,  varying  in  length  from  j  to  i 
inch,  and  of  a  greenish-brown  colour  during  lifi^,  with  a  dark 
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green  intestinal  tract.  The  antennse  and  antennules  are  about 
half  the  length  of  the  bodj,  and  nearly  equal.  Numerous 
examples  of  this  pretty  little  species  occurred  amongst  Gharas 
and  other  water-weeds,  in  from  1  to  3  fathoms. 

8.  OammaruSj  sp. 

A  minute  form,  not  uncommon  in  shallow  water  in  the 
ponds  at  the  "  island." 

9.  Crangonyx  (?),  sp. 

A  small  Amphipod,  as  yet  unexamined,  which  may  perhaps 
belong  to  this  genus. 

Common  in  from  10  to  15  fathoms,  amongst  branches  of 
Chdophoraj  upon  a  muddy  bottom. 

10.  Qfpm  (?),8p. 

A  small  Ostracode  Crustacean,  as  yet  undetermined,  which 
occurred  plentifully,  along  with  the  preceding,  amongst  Clado^ 
fkora  at  depths  of  uom  10  to  15  fathoms. 

11.  Pontoporeia  affma  (Lindstrtoi). 

Small  Amphipods,  vaiying  in  length  from  A  ^P  to  i 
inch,  of  nearly  uniform  flesh-colour.  They  are  referable  to 
the  ^cnus  Pontoporeia ;  and  though  they  have  not  yet  been 
satimctorily  examined,  I  have  little  doubt  as  to  their  bein^ 
identical  with  the  Bonioporeia  affinta  of  the  Swedish  lakes  and 
of  Lake  Superior. 

They  occur  in  great  plenty  in  from  30  to  45  fathoms ;  but 
none  were  found  in  depths  less  than  this,  though  they  are 
found  in  Lake  Superior  in  all  dredgines,  from  the  shallowest 
to  the  deepest.  They  were  uniformly  found  inhabiting  a 
muddy  bottom ;  and  they  died  very  shortly  after  they  were 
brought  to  the  surface. 

Arachnida. 

12.  LimnochareSj  sp. 

A  fine  species  of  this  genus  was  extremely  abundant  in 
shallow  water  and  in  the  ponds  at  the  ^'  island. 

13.  Hydra^hna^  sp. 

A  small  water-mite  of  this  genus  occurred  abundantly  in 
Toronto  Bay  in  from  1  to  2  fathoms. 

Insecta. 

14.  Chironomus  or  Corethra^  sp. 

The  larvae  of  a  speci'es  of  Dipteron  belonging  to  one  of  the 
Ann.&Mag.KHiaU  Ser.4,   Ko?,x,  21 
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above  genera  occurred  in  great  abnndance  in  all  die  dredgings 
in  which  a  muddy  bottom  was  found  in  depths  of  from  2 
to  20  fathoms,  but  more  abundantly  in  the  smaller  depths. 
The  colour  varied  in  different  examples  from  deep  blooa-red 
to  pink  or  greenish ;  and  their  semitransparency  rendered  ^em 
very  beautiful  under  the  microscope. 

15.  Epkemeridce, 

Larvas  of  Ephemerids  were  found  rarely  in  shallow  water 
to  a  depth  of  2  fathoms.  * 

MOLLUSCA. 


Very  common  in  shallow  water,  hut  not  extending  beyond 
ith  of  '  '  " 


16.  Planorbis  trivolviSf  Say. 

in  s] 
a  depth  of  3  fathoms. 

17.  Phnorhia  parvus^  Say. 

Very  common  in  shallow  water,  but  not  extending  beyond 
a  depth  of  1  fathom. 

■ 

18.  Valvata  tricartnata  (?). 

A  small  species  of  Valvataj  apparently  referable  to  the  above, 
occurred  abundantly  in  from  2  to  3  fathoms,  ranging,  though 
in  much  diminished  numbers,  into  depths  of  nrom  5  to  8 
fathoms. 

19.  Paludina^  sp* 

A  large  form,  nearly  allied  to  P.  deciaa^  Say  (perhaps  P. 
impura).  This  species  occurred  in  a  living  state  and  m  all 
sti^^  of  growth  m  from  2  to  3  fathoms  on  a  sandy  bottom. 

20.  Paludtna  {Amnicolajy  sp. 

This  is  a  very  minute  form  which  occurred  in  great  plenty, 
crawling  over  the  stems  of  Chara  or  Anacharis  in  from  1  to 
3  fathoms. 

21.  Limnceajugidarisj  Say  (m^L. stagndUsT), 

A  large  species,  occurring  in  great  plenty  in  shallow  water 
at  Toronto  Island.  It  is  very  nearly  allied  to  L,  stagnalis^hut 
it  may  perhaps  be  distinct. 

'22.  LtmncEay  sp. 

A  smaller  and  more  elongated  form,  nearly  allied  to  X. 
columella^  Say. 
Rare  in  from  1  to  2  fathoms. 
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23.  Physa  heteroatrophaj  Say. 
Very  common  in  shallow  water  at  the  "  island." 

24w  I^yaaj  sp. 
A  amaller  fonn,  rare  in  from  1  to  3  fathoms. 

25.  Melania^  sp. 

A  form  nearly  allied  to,  if  not  identical  with,  the  Jf.  depygia 
of  Say  (=lf.  niagarensisj  Lea?). 
Common  in  from  2  to  3  fathoms  in  Toronto  Bay. 

26.  Cyclas  similisy  Say. 
Common  in  from  1  to  3  fathoms. 

27.  JPisidium  abditum^  Haldeman. 
Common  in  from  2  to  6  fathoms. 

28*  Unio  croMidens^  Lam. 

Common,  both  in  the  living  and  dead  state,  in  from  1  to  8 
fathoms  in  Toronto  Bay. 

29.  Vhioj  sp. 

A  large  ventricose  form,  common  at  the  same  depths  and  m 
the  same  locality  as  the  preceding. 

Yebtebrata. 

30.  Pimelodus  catus  (=aP.  dtrarius). 

The  young  of  this  species,  not  more  than  1  inch  to  li  inch 
m  lengm,  occnrred  abundantly  in  the  pools  in  the  vicinity  of 
the  "island." 

31.  Pomotis  vulgaris. 

The  voung  of  the  sunfish  or  northern  PomoHs  of  Richardson 
occnired  not  tmcommonly  in  shallow  water  at  the  "  island." 

32.  PercaJlavescenSf  Cuv. 

The  American  yellow  perch. 
Common  throughout  Toronto  Bay. 

33.  Leuciscus, 

Two  individuals  of  a  small  species  of  this  genus  were  brought 
'ip  by  the  dredge  in  Toronto  Bay  from  a  depth  of  about  2 
fathoms. 

General  Observations* 

In  a  mere  preliminary  report  there  are  but  a  few  general 
couaiderations  which  require  notice.      Upon  the  whole  the 

21» 
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results  obtained  in  these  dredgings  in  Lake  Ontario  agree 
very  fairly  with  those  obtained  in  Lake  Superior ;  and  there  is 
a  general  conformity  in  the  phenomena  observed.  The  fauna 
of  Lake  Superior,  however,  so  far  as  deep  water  is  concerned, 
is  decidedly  richer  than  that  of  Lake  OntariD ;  whilst  some 
of  the  more  remarkable  forms  discovered  in  the  former  api)ear 
to  be  altogether  absent  in  the  latter.  This  is  especially  notice- 
able as  regards  the  singular  Stomapod  Crustacean  Mysis  re- 
licta.  which  was  found  in  great  plenty  in  Lake  Superior  at  all 
deptns  up  to  148  fathoms,  but  which  was  not  detected  at  all 
in  Lake  Ontario. 

As  might  have  been  expected  upon  h  priori  grounds,  the 
fauna  of  Lake  Ontario  is  not  extensive,  though  some  forms 
occur  in  great  profusion.  The  shallow-water  fauna  is  veiy 
rich  in  individuals,  and  the  number  of  species  is  quite  con- 
siderable for  fresh  water.  No  doubt,  also,  the  list  might  be 
much  increased  by  a  careful  examination  and  by  a  more  extended 
investigation  than  it  was  in  my  power  to  carry  out.  Beyond 
8  or  10  fathoms  the  fauna  becomes  very  scanty ;  and  when  we 
reach  depths  of  20  fathoms  and  upwards,  the  list  becomes 
reduced  to  some  small  Annelides  ana  Amphipod  Crustaceans. 
The  nature  of  the  bottom,  also,  at  CTcat  depths  is  exceedingly 
imfavourable  to  animal  life,  consistmg  almost  everywhere  of  a 
fine  clayey  mud,  the  tenmerature  of  which  is  very  low. 

The  most  interesting  forms  of  life  discovered  were  the  An- 
nelides and  Crustaceans.  The  Annelides  are  very  abundant 
and  varied,  the  two  orders  of  the  Hirvdinea  and  OUgochceta 
being  both  represented,  and  the  former  presenting  some  species 
of  peculiar  interest.  Of  the  Cnistacea  the  most  interesting  is 
the  little  Amphipod  which  occurs  in  such  numbers  in  depths 
of  from  30  to  45  fathoms,  and  which  appears  to  be  identical 
with  the  Pontoporeia  affinta  of  the  Swedish  lakes.  This 
species  and  the  Stomapod  Mysis  relxcta^  Lov^n,  are  found  in 
Lakes  Wetter  and  Wener  in  Sweden ;  and  it  is  well  known 
that  their  occurrence  in  this  locality,  along  with  other  species 
of  marine  genera,  led  to  the  belief  tnat  these  lakes  had  been 
formerly  part  of  the  sea,  from  which  they  had  been  cut  off  by 
geological  changes.  On  this  theory  these  Crustaceans  are  the 
survivors  of  the  original  marine  fauna  of  the  area,  which  had 
been  able  to  bear  up  under  the  gradual  changes  by  which  the 
formerly  existing  sea  was  converted  into  fresh  water.  The 
occurrence,  therefore,  of  these  same  forms  of  Pontoporeia  and 
Mysis  in  Lake  Superior  and  of  the  former  of  them  in  Lake 
Ontario  is  an  extremely  interesting  fact,  whether  Lov^n's 
theory  is  to  be  accepted  or  not.  It  may  be  mentioned  also 
that  there  are  no  insuperable  geological  difilculti^s  which 
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would  prevent  the  application  of  this  theory  to  the  great  lakes 
of  North  America.  It  is  a  singular  fact,  however,  that  whilst 
both  these  Crustaceans  have  b^n  discovered  in  Lake  Superior 
and  also  in  Lake  Michigan,  only  one  of  them  has  been  found 
in  Lake  Ontario,  the  Mysta  seeming  to  be  wholly  wanting. 


XTJTT. — On  the  Structure  of  the  JSchinotdea.  By  S.  Loybn*. 

[Plate  XIVO 

Besides  the  well-known  external  organs,  ocelli,  spines,  pedi- 
cellarise,  the  clavulse  of  the  fasciole,  tentacles,  and  branchias,  the 
recent  Echinoidea  possess  another  kind  of  organs  which  have 
hitherto  been  overlooked,  although  they  occur  so  generally 
that  we  seek  them  in  vain  only  in  CidarU,  These  are  very 
small,  button-like  bodies,  spheroidal,  ellipsoidal,  or  somewhat 
irr^ular  balls,  0'll-0'375  miUim.  in  their  greatest  diameter, 
furnished  with  a  short  stalk,  which  is  movably  attached  to  a 
small,  slightly  projecting  tubercle.  They  majr  not  unsuitably 
be  n2Lmea  sphceriaia.  They  are  hyaline,  shining,  hard,  solid, 
and  clothed  with  connective  tissue  rich  in  pigment,  with  epi- 
thelium and  a  ciliated  cuticle.  Their  pedicel  has  the  reticu- 
lated texture  typical  of  the  Echinoidea,  which  spreads  more  or 
less  distinctly  and  continuously  around  its  starting-point.  Li 
the  direction  of  the  axis  of  the  ball  we  not  unfrequently  see 
a  tube  which  opens  in  its  upper  pole,  and  is  either  simple  or 
branched  in  a  more  or  less  regular  manner.  A  great  many  of 
the  balls  have  on  their  surface  small  elevations,  tubercles,  or 
spines — and  many  also  depressions,  which  are  sometimes  shal- 
low, but  sometimes  sink  deeply  in,  towards  the  axis^  in  a 
corneal  form.  But  the  greater  part  of  the  mass  of  the  ball  is 
formed  of  very  numerous  and  very  thin  concentric  layers :  and 
there  are  some  which  do  not  present  any  thing  but  these. 
Their  solid  contents  arc  dissolved  by  a  weak  acid,  so  that  only 
the  epithelium  remains. 

The  sphasridia  belong  exclusively  to  the  ambulacra  (radii) ; 
and  in  all  the  genera  which  possess  them  they  are  never 
wanting  on  the  peristomial  plates,  but  differ  in  number  and 
distribution  in  a  direction  from  the  mouth.  They  always 
occupy  a  definite  position.  Li  the  Spatangidse  they  stand, 
generally  uncovered,  one,  two,  or  more  in  a  little  group,  by 
the  base  of  the  tentacular  cirri  of  the  buccal  area,  near  the 

*  Trandated  by  W.  S.  DrIIbb,  F.L.S.,  from  a  separate  copy  communi- 
cated by  the  author,  from  the  <  CEfyersigt  af  Kongl.  Veteofikaps-Akad. 
Fdrhaoalmgar/ 1871|  no.  7. 
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side  turned  towards  the  median  suture  of  the  ambulacra,  de- 
creasing thence  the  farther  from  the  mouth,  especially  on  the 
bivium, — ^not  unfrequently  four,  three,  or  two  upon  each  of  the 
.first  plates,  only  one  upon  each  of  the  immediately  following 
ordiiuuy  plates,  in  Plagionotua^  BrissuSy  Schizastery  and  Mcera 
{OualtenaTjj  more  numerous  on  the  bivium,  in  depressions,  or 
like  rows  of  beads  in  narrow,  elongated,  well-defined  furrows ; 
but  in  Lovenia  the  segregated  sphaeridia  are  concealed  under 
domes,  which  have  a  smaU,  narrow,  transverse  opening  at 
their  apex. 

A  covering  of  this  kind,  which  is  an  exception  among  the 
Spantangidffi,  is  the  rule  in  the  Gassidulid®  and  Clypeastridse. 
Shyncholampas  cartbcearum  (Lamk.),  Pygorrhynchua  pacificus 
(Agass.),  and  many  others  have  on  every  plate  of  the  first  five 
pairs  in  each  ambulacrum  a  sphferidium,  which  is  graduallv 
overgrown  by  the  outer  layer  of  the  shell-substance,  which 
finally  leaves  only  a  fine  fissure  open. 

The  ClypeastndsB  exhibit  two  types.  Echinarachniu8y  Den- 
draateTy  Lobophoray  MeUitay  Encopey  Botulay  Laganumy  Sccgph- 
echinusy  and  Echinocyamus  have  in  each  radius  only  a  single 
sphaBrioium  in  common  for  both  its  peristomial  plates,  and 
most  frequently,  even  in  veiy  young  individuals,  concealed  in 
a  crypt  in  the  mass  of  the  shell.  Near  the  peristomial  margm, 
which  in  the  middle  has  a  part  somewhat  projecting  over  the 
two  large  pores  of  the  buccal  tentacles,  we  see,  behind  this,  a 
small,  more  or  less  distinctly  halved  elevation.  On  breaking 
this  up  we  find  a  sphseridium  with  its  pedicel  attached  to  the 
inner  surface  of  a  rounded  cavity  towards  the  mouth,  which 
is  connected  with  the  exterior  either  only  by  a  fine  canal,  or, 
in  Botulay  by  means  of  a  tolerably  wide  opening,  which  is  in 
part  covered  by  points  projecting  from  its  mar^n.  In  Eckin- 
arachnius  this  cavity  is  divided  into  two  halves  by  a  very 
thin,  vertical  membrane,  which  seems  to  issue  from  the  edges 
of  the  plate  united  in  the  suture.  It  is  otherwise  with  C%- 
peaater  and  Arachnoides ;  these  have  two  sphseridia  in  each 
ambulacrum,  one  in  each  of  its  two  peristomial  plates.  In 
both,  the  margins  are  destitute  of  the  projecting  part,  and  the 
two  pores  of  the  large  tentacles  are  exposed,  not,  as  in  the 
preceding,  in  a  surface  falling  abruptly  towards  the  month, 
but  in  a  more  level  and  open  surface  which  nowhere  exhibits 
a  sign  of  the  presence  of  the  sphasridium.  In  Clypeaster  we 
can  only  perceive  that,  at  a  distance  from  the  tentacular  pores 
twice  that  of  the  latter  from  the  margin,  the  large  radial  tu- 
bercles have  between  them  a  greater  space  than  elsewhere,  but 
not  differing  in  the  disposition  of  the  small  tubercles  and  poxes. 
If  we  break  through  the  outermost  layer  of  the  sb^,  we  find 
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in  both  plates  a  small  cavity,  and  in  this  a  sphsBridium,  placed 
as  in  the  preceding.  In  the  broad,  perfectly  smooth  turrow 
which  in  Arachnotdes  occupies  the  middle  of  each  ambula- 
cram,  nothing  indicates  the  position  of  the  sphasridia ;  but  we 
find  them  concealed  in  the  shell  at  the  same  distance  &om  l^e 
pores  as  in  Glypeaater, 

Echifumeus  has,  near  the  tentacular  pores  on  the  first  and 
second  plates,  segregated  globular  sphssridia,  which  are  seated 
imcoTered  in  slight  d^ressions.  Li  this,  as  in  much  else,  it 
resembles  the  regular  £chinoidea. 

In  most  of  the  latter  the  sphseridia  are  numerous  and  distri- 
buted altematelj  on  both  rows  of  plates  of  the  ambulacra. 
E(Ainu3  Flemingij  E.  esculentusj  Toxopneustes  drdbachenstSj 
Loxechinxts  aUmSy  Tripneuatea  ventrtcosusj  Echinometra  lur 
cunkTj  and  Amhlypneuetea  ovum  have  their  usuallj  ellipsoidal 
sphflBndia  arranged  near  the  sutures,  with  the  long  axes  nearly 
parallel  to  the  surface  of  the  test.  In  TemnopUuruSj  Sain 
maeisj  and  Merita  their  form  is  spheroidal,  ana  thej  stand 
in  the  apertures  of  the  deep  cavities  in  the  angles  of  the  plates. 
In  all  these  Echinidas  the  row  of  sphasridia  is  separated  on 
both  sides  from  the  tentacular  pores  by  the  series  of  large 
ladiolax  tubercles.  In  Diademay  on  the  contrary  {Aatropvga)^ 
the  sphasridia  are  seated  near  the  tentacular  pores,  ana  the 
radiokr  series  of  tubercles  is  situated  between  them  and  the 
suture.  Echinooidaria  is  quite  different,  as  it  has  in  each 
ambulacrum  only  a  single  sph^ridium  in  a  rounded  notch  in 
the  suture  quite  close  to  the  margin.  In  Cidaria  sphasridia 
are  not  found. 

These  organs,  which  are  so  well  and  peculiarly  protected  in 
many  genera  {Brtaaopaia  lyrifera  seems  to  protect  its  uncovered 
sphsBridia  by  binding  together  the  neighbouring  small  radioU 
over  them),  cannot  be  any  thing  but  a  sensorial  apparatus, 
probably  destined  for  the  perception  of  the  changes  which 
take  place  in  the  surrounding  water  and  in  the  substances 
which  this  holds  in  solution  or  suspension,  consequently  an 
organ  of  taste.  Briaaopaia  lyrifera  holds  them  quite  still  for 
hoiusj  then  follows  a  hali*-circular  movement  around  tilie 
point  of  attachment,  which  very  soon  ceases.  The  strong 
nervous  stem  which  runs  internally  along  the  suture  in  earn 
ambulacrum  gives  oif  alternate  branches,  one  for  each  plate. 
Every  such  branch  enters  with  the  tentacular  vessel  into  thepore 
of  theplate,  and  passes  through  this  out  to  the  outer  side  of  the 
teat;  m  this  way  it  may  fiumish  both  tentacles  and  sphaeridia 
with  nerves,  although  1  have  not  succeeded  in  demonstrating 
this.  It  is  easier,  in  Briaaopaia  lyrifera^  especially  in  the 
bivium,  to  ascertain  how  the  nerve,  after  issumg  through  the 
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pore,  loses  itself  on  the  outside  of  the  calcareons  layer,  be&eath 
the  overlying  connective  tissue,  in  a  great  number  of  branchee, 
which  run  through  the  anterior  part  of  the  plate  in  a  radiating 
and  diagonal  direction  in  order  to  distribute  themselves  to  the 
interradial  radioli  and  other  external  parts  attached  to  the 
plate.     This  branching  is  most  distinctly  seen  on  Ae  third 

J)late  of  the  bivium  situated  near  <the  stemum,  which  is  freer 
rom  spines  than  the  second. 

The  sphaeridia  make  their  appearance,  seemingly,  later  than 
the  spines  and  pedicellarise  in  veiy  young  Spatan^ids  (£m- 
sopsia  lyriferay  Echinocardium  ovatum)j  first  one  alone  in  the 
single  pcnstomial  plate  of  the  ambulacra,  then  one  on  the  second 
plate,  and  so  forth ;  all  in  accordance  with  the  order  which 
prevails  in  the  disposition  of  the  ambulacral  plates  throughout 
the  whole  class,  and  which,  at  least  in  all  recent  Echinoidea, 
may  be  expressed  by  a  formula  common  to  all.  This  order  is 
as  follows : — 

If  we  hold  a  Spatanffua  of  any  species  with  the  mouth 
turned  upwards  and  the  unpaired  interradium  backwards,  and 
count  the  ten  peristomial  plates  of  the  ambulacra  goin^  from 
left  to  right  (tnat  is  to  say,  from  the  animal's  right  to  its  left 
side)  round  the  buccal  aperture  of  the  test,  marking,  in  each  of 
the  ambulacra  I.,  II.,  III.,  IV.,  Y.,  the  plate  we  first  come  to 
with  the  letter  a,  and  the  second  with  ft,  we  shall  find  that  the 
plates  I.  a,  II.  a.  III.  ft,  IV.  a,  V.  ft  are  larger  and  bear  two  pores 
and  two  tentacles,  whilst  I.  ft,  II,  ft,  III.  a,  IV.  ft,  and  V.  a  are 
smaller  and  fumiBhed  with  only  one  pore  and  one  tentacle. 
Assuming  that  here  each  ambulacral  plate  has  originally  only 
one  tentacle  and  one  pore,  the  former  series  of  plates  should 
consequently,  although  no  suture  can  be  detected,  be  composite 
and  binary,  and  the  latter  simple  and  primary,  like  all  the  other 
ambulaeriu  plates.  The  Cassidulidm  behave  in  exactly  the 
same  manner ;  in  the  binary  plates  one  of  the  pores  is  situated 
in  the  outer  hqm  of  the  plate.  That  in  the  ClypeasiridcB  the 
peristomial  plates  of  the  ambulacra  follow  the  same  rule  is  seen 
from  their  unequal  size — I.  a,  U.  a.  III.  ft,  IV.  a,  and  V.  ft  being 
larger  thah  I.  ft.  It.  ft.  III.  a,  IV.  ft,  and  V.  a ;  and  Clyptaster 
rosaceua  has  in  the  smaller  plates  one,  and  in  the  larger  ones 
two  tentacular  pores,  whicn  differ  by  their  size  from  the 
numerous  pcnres  for  locomotor  tentacles.  If  an  Echinoneus 
be  held  in  the  above-mentioned  position  and  counted  in  the 
same  manner,  the  same  arrangement  is  manifest.  The  peri- 
stomial plates  I.  a,  U.  a.  III.  ft,  IV.  a,  and  V.  ft  are  lareer  and 
have  two  pores,  a  complete  double  pore  and  one  wnich  is 
marginal  and  half  interrupted ;  I.  ft,  II.  ft,  III.  a,  IV.  ft,  and 
V.  a,  on  the  contrary,  are  smaUer  and  bear  only  one  double  pore. 


■i^  &  Kor.), 

Hflpcal'zosc  each  other 

^bplf^^i^^'-pmital  plates. 

•M^^^USiima^  the  right 

3¥Gd  when  the 

^■6 j|i  enters  into 
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it: — in&ometohBmBllei^ntyBBiaMeonuiventricaea]  inotheis, 
e.  g.  Brissopsisy  to  a  greater  extent ;  and  in  some,  e.g.  Schizaster 
fragilia  (Dttb.  &  Kor.),  so  completelj  that  the  genital  pore  is 
absent,  and  with  it  the  right  anterior  interradial  genital  gland. 
The  next  in  order  to  disappear  are  the  &;enital  pore  and  gland 
of  the  left  anterior  genital  plate ;  and  when,  as  in  Abatua 
Philipptiy  n.y  and  Fakeostoma  mirabilej  Gray,  only  two  genital 
pores  remain,  these  are  situated  in  the  lateral  genital  plates.  An 
arrangement  bj  which  the  madreporic  plate  extended  backward 
separates  from  each  other  the  eye«plates  of  the  bivium,  occois 
among  the  SpatangidcB  of  the  Eocene  period,  and  not  only  in 
most  of  those  which  also  belong  to  recent  times,  but  also  in 
some  {e.ff,  Prencuterj  Afacrcpneuates)  which  had  already  made 
their  appearance  in  the  younger  deposits  of  the  Cretaceous 
formation.    On  the  other  hand  the  genera  which  essentially 
belong  to  the  latter  formation  and  attained  in  it  their  high^t 
development,  present  throughout  a  difierent  disposition  of  the 
eenitat  and  madreporic  plates,  at  th^  same  time  that  the  latter 
does  not  reach  the  posterior  interradium.  but  is  separated  from 
it  by  the  eye-plates  of  the  bivium,  which  meet  and  touch  each 
other,  as  do  also,  in  most,  the  lateral  genital  plates.     Among 
the  known  living  SpatangidcB  only  one  has  this  character  of 
antiquityj  namely  Memiaater  expergitusj  n.,  which  was  dis- 
covered on  the  voyage  of  the  Swedish  corvette  'Josephine,'  in 
the  year  1869,  by  Smitt  and  Ljungman,  near  Josephina's  bank, 
in  38°  7'  N.  lat.  and  9°  18'  W.  lon§.,  at  a  depth  of  550  fathoms 
on  a  clay  bottom.    The  genus,  which  imtil  then  was  regarded 
as  having  become  extinct  during  the  Miocene  Tertiary  period, 
and  which  attained  its  highest  development  during  the  Cre- 
taceous period,  is  recognized  by  its  rounded  oval  outline, 
which,  with  a  length  of  14  millims.,  has  a  breadth  of  13  millims., 
by  its  posteriorly  considerable  height  (10  millims.),  by  the  posi- 
tion oi  the  periproctium  high  up  on  the  posterior  surface,  the 
single  peripetalous  broad  fascioia,  which  forms  an  oval  ring, 
the  short,  broad  petala  of  the  bivium  half  as  long  as  the  an- 
terior ones,  and,  for  still  further  distinction  from  AbcUuSj  by 
the  madreporic  plate  with  which  the  anterior  right  genital 
plate  is  united,  but  which  posteriorly  does  not  r^ach  the  unpaired 
interradium,  but  is  shut  oiF  from  it  by  the  two  eye-plates  of 
the  bivium  and  the  lateral  genital  plates.     The  individual  is 
young,  so  that  the  four  genital  pores  do  not  yet  perforate  the 
genital  plates,  and  the  madreporic  plate  has  only  a  few  pores; 
but  the  peristome  is  reniform,  and  the  lobes  prominent.     The 
ambulacra  are  remarkably  narrow  where  they  pass  under  the 
fascioia.     The  test  is  extremely  thin  and  brittle. 
In  the  regular  Echinoidea  the  anus  opens  in  the  circle  formed 
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bj  the  genital  and  eje-plates  perpendicularly  above  the  mouth, 
and  the  corona,  which  is  nownere  in  contact  with  it,  developes 
in  like  manner  its  ambulacra  and  interradia«  The  apparently 
regularly  radiate  form  is  originally  disturbed  by  the  madre- 
poric  apparatus,  which  perforates  with  its  strainer  one  of  the 
genital  plates,  all  of  which  subsequently,  during  the  early  < 
growth  of  the  animal,  become  perforated  by  the  efferent  ducts 
of  the  genital  glands.  That  even  here  the  genital  plate  which 
contains  the  madreporic  plate  is  the  right  anterior  one,  and 
that  the  ideal  longitudinal  axis  of  the  body  passes  through 
the  unpaired  ambulacrum,  as  thereby  indicated,  is  confirmed 
by  the  fact,  that  only  by  such  a  division  between  right  and 
left  does  the  same  formula  prevail  for  the  plates  of  the  peri- 
stomial  margin  in  the  regular  as  in  the  irregular  forms.  This 
is  most  distinctly  observed  in  very  ;^oung  individuals,  in  which 
the  primary  plates  may  still  be  dlstingmshed. 

If  a  young  Toxopneuatea  drobachenna  of  from  3  to  6  miUims. 
diameter  be  held  with  the  mouth  upwards,  and  the  unpaired 
ambulacrum,  determined  as  above,  forwards,  and  the  peri- 
stomial  plates  be  gone  through  in  the  same  sequence  as  was 
adopted  m  the  examination  of  the  irregular  Echinoidea,  wo 
find  not  only  that  all  the  peristomial  plates  are  composite 
(and  may  therefore  be  denominated  large  plates),  but  also  that 
I.  a,  II.  a.  III.  6,  IV.  a,  V.  b  are  all  ternary ;  that  is  to  say, 
every  one  of  them  consists  of  three  still  distinguishable  primary 
pktes ;  whilst  I.  &,  II.  6,  lU.  a,  lY.  i,  Y,  a  are  binary,  formed 
of  tvo  primary  plates.  Consequently  here  also  the  pm- 
stomial  plates  of  series  I.  a-Y.  b  are  larger  than  those  of  series 
L&-Y.  a,  and  likewise  bear  more  pores.  In  both  series,  the  first 
primary  plate  has  two  pores,  a  complete  double  pore  and  one 
which  IS  formed  only  bv  a  notch  in  the  very  margin ;  and  it 
may  be  supposed  that  this  primary  plato  is  a  combination  of 
two  plates  which  were  distinct  in  a  stUl  younger  stage,  the 
earliest  formed  of  which,  like  aU  others,  had  a  complete  double 
pore,  which  afterwards,  during  growth,  shifted  to  the  margin 
and  became  reduced,  its  upper  passage  being  closed  and  its 
lower  one  partly  removed  and  thus  converted  into  merely  a 
notch  of  greater  or  less  depth  (see  Plate  XIY.  figs.  1  &  2-8). 

The  pnmary  ambulacra!  plates  in  the  Latistellae  are  in  part 
entire,  i.  e.  such  as  occupy  the  whole  space  between  the  inter- 
radium  and  the  median  suture  of  the  ambulacrum,  and  in  part 
halved,  or  such  as  extend  from  the  interradium  to  about  the 
middle  of  the  entire  ones,  and  terminate  there  in  a  more  or  less 
distinct  point.  The  larger  peristomial  plates  of  the  ambulacral 
series  La-Y.i  generally  consist,  in  veryyoune  individuals,  of  an 
entire  adoral,  ft  half  intermediate,  and  an  entire  aboral  primary 
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Elate ;  bat  sometimes  all  thi-ee  are  entire ;  in  series  L  b-Y.  a 
oth  primary  plates  are  always  entire. 
The  order  which  prevails  in  the  ambulacra  at  the  peristome 
recurs  at  the  vertex.  The  corona  of  a  young  Toxapneustet 
drobachensis  of  4  millims.  diameter,  and  with  a  stoma  of  2*4 
millims.  is  shown  bv  the  proportions  given  in  the  following 
table,  which  states  for  each  large  plate  die  number  of  its  pri- 
mary plates,  of  which  the  half  ones  are  included  in  paren- 
theses : — 


plates: — 


^:a* 


.  IILii 
IV.  6 

Lv.a.. 


1(2)8 


n 
If 

91 


1,2 


ft 


1(2)3 


tf 
ff 
ff 

w 


1(2)3 


ff 
ff 


1  (2, 3)  41  (2, 3, 4)  6 
1  (h,  3)  4 
1  h,  3 

1  h  3 


91 


1  (2, 3)  4 
1(2,8)4 

1(2,3)4 


1)4 

M 

1(2,8,4)6 


1  (2, 3)  4 


ff 
tf 
V 

ft 


w 
ft 
» 
ft 


6 


1(2,3,4)6 


ft 
ft 
ft 
ft 


1(2,3,4)6 


ft 
W 
ft 


1(2) 
1  (2,  3,  4) 
1  (2,  8,  4) 
1  (2, 3,  4) 

1(2) 

1(2,3,4)6 

ft 
ft 
ft 
tf 


0 

1 

1,2, 
1 
1 


.  It  will  be  seen  that  the  number  of  primary  plates  in  each 
large  plate  increases  from  the  peristome  towards  the  vertex. 
In  the  rows  of  series  I.  a-Y .  b  this  increase  is  not  quite  regular, 
but  somewhat  unequal  in  the  large  plates  3  and  4,  which  may 
be  an  individual  peculiarity;  but  the  rows  I.a-V.  J  of"the 
bivium  agree  perfectly,  even  in  the  last  plates,  where  the  tri- 
vium  also  forms  a  group  of  similarly  developed  plates.  In 
series  I.  i-V.  a,  however,  the  increase  is  the  same  tnroughout 
In  large  plate  3  some  inaividuals  have  1  (2)  3. 
V  In  each  row  the  peristomial  plate  1  is  the  oldest ;  the  other 
plates  are  younger  in  proportion  as  they  are  further  from  this ; 
and  the  youneest  is  that  which  strikes  upon  the  eye-plate  of 
the  vertex.  X*he  youngest  plate  has  not  the  same  ordinal 
number  in  the  rows  of  both  series.  In  the  rows  of  series  I.  or- 
V.  b  it  is  the  sixth,  in  those  of  series  I.  &-V.  a  the  seventh, 
with  the,  perhaps,  individual  exception  of  I.  i ;  so  that  this  series, 
which  in  the  peristome  has  one  primaiy  plate  less  than  series 
I.  a-V.  by  has  in  its  increasing  end  one  or  several  more  than 
this,  inasmuch  as  not  only  is  the  large  plate  6  completed,  but 
even  the  large  plate  7  is  commenced. 

Each  large  plate  commences  as  follows : — Close  to  the  aboral 
margin  of  a  previouslv  completed  large  plate  the  new  first 
primary  plate  is  formcio,  close  to  this  the  secondi  and  so  on. 
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All  primary  plates,  even  the  half  ones,  are  originally  in  their 
first  foundation  entire  plates :  that  is  to  say,  they  reach  from 
the  interradium  to  the  median  suture  of  the  ambulacrum. 
Subsequently,  whilst  the  whole  of  the  complex  of  primary 

tlates  which  forms  large  plates  increases  in  breadth,  and  even 
efore  it  is  completed  by  the  last  primary  plates,  the  inter- 
mediate ones  fall  off  in  their  growtn ;  and  whilst  they  retain 
their  position  in  the  boundary  of  the  ambulacrum  towards  the 
intenadium.  their  narrowed  ends  become  more  remote  from 
the  median  suture  of  the  former.  The  first  formed  of  these 
intermediate  plates  is  the  smallest  of  all,  the  later  ones  become 
graduallv  larger ;  and  thus  it  happens  that  whole  m*oups  of 
intermeaiate  primary  plates  acquire  forms  of  a  triangular  figure, 
the  apex  of  which  is  iormed  near  the  middle  of  the  large  plate 
Iw  the  projecting  end  of  the  last  alone.  By  all  this  it  is  also 
clear  that  these  intermediate  pjates  are  not  of  later  origin, 
neither  secondary  nor  inserted,  but  that  they  are  formed  in 
ordinal  sequence  with  the  two  outer  entire  plates.  But  the 
latter  grow  to  a  much  greater  degree,  so  that  they  directly 
touch  each  other  where  ue  intermediate  plates  cease,  constitute 
the  greatest  part  of  the  area  of  the  large  plate,  and  the  whole 
of  its  margin  towards  the  median  suture. 

The  youngest  large  plates  are  distinctly  longer,  in  the 
direction  from  the  vertex  towards  the  peristome,  than  broad  ; 
but  in  proportion  as  each  large  plate  grows,  and  at  the  same  time 
is  removed  from  the  vertex,  it  becomes  broader  in  proportion  to 
its  length.     The  greatest  periphery  of  the  corona  is  always 
80  pla^  that  half  the  number  of  the  plates  and  something 
more  is  ventral — that  is  to  say,  situated  between  it  and  the 
peristome,  notwithstanding  that  the  distance  from  it  to  the 
peristome  is  always  less  than  to  the  vertical  rings.     Con- 
sequently during  growth  a  compression  from  above  downwards 
of  the  ventral  plates  takes  place,  which  appears  more  strongly 
in  proportion  to  their  age,  and,  in  combination  with  the  move- 
ment which  also  takes  place  in  each  large  plate,  alters  their 
form  in  a  regular  manner  and  at  the  same  time  changes  the 
position  of  the  pores.     In   the  youngest  individuals  which 
have  been  examined,  all  the  tentacular  pores  (with  the  excep- 
tion of  the  very  first  interrupted  one)  are  placed  near  the  suture 
towards  the  interradium,  and  those  which  belong  to  the  same 
hirge  plate  form  together  a  curve  with  a  slight,  outwardly 
convex  flexnre.     These  are   the  primordial  pore-arcs.     But 
the  tentacular  pores  begin  very  soon  to  move,  in  order  to  take 
up  a  different  position,  and  finally  form  other  secondary  arcs, 
which  remain  the  same  during  the  animal's  whole  life,  and  are 
80  characteristic  that  wq  derive  from  them  th^  characters  of 
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the  genera.  What  determines  the  issue  of  this  removal  is  that 
the  pores  of  the  entire  plates  have,  even  in  comparison  with 
the  size  of  theplates,  a  greater  movement  than  those  of  the 
half  plates,  ifvery  pore  which  belongs  to  an  entire  primary 
plate  departs  hj  degrees  from  its  margin  and  approaches  the 
middle.  Within  every  large  plate  this  movement  is  strongest 
in  the  first,  adoral  primary  plate,  and  combined  with  a  drawing 
downwards  ;  in  the  last,  aboral  primary  plate  the  same  move- 
ment occurs,  although  in  a  less  degree.  In  the  intermediate 
half  plates  the  shifting  of  the  pores  is  nothing  or  almost  im- 
perceptible in  the  first,  but  more  considerable  and  increasing 
m  the  following  ones.  Consequently,  if  a  large  plate  is  com- 
posed of  a  first  entire  primary  plate,  (1),  three  intermediate 
plates,  (2,  3,  4),  and  again  an  entire  plate,  (5),  the  first  pore 
moves  far  inwards  nearly  to  the  middle  of  the  plate,  the  second 
retains  its  original  position,  the  third  has  drawn  itself  a  very 
little  inwards,  the  fourth  rather  more,  and  the  fifth  still  more. 
But  it  is  a  consequence  of  this  uneqiial  movement  that  the 
first  pore  no  longer  belongs  to  the  onginal  pore-arc,  but  has 
separated  therefrom  and  entered  and  completed  a  new.  secon- 
dary arc,  the  other  members  of  which  are  constituted  by  the 
pores  of  the  preceding  large  plate,  with  the  exception  of  the 
first.  The  arcs  of  8,  4,  5,  6,  or  7  pores  which  characterize 
Toxopneustes^  and  in  which  the  number  of  pores  is  dependent 
on  the  number  of  intermediate  plates,  are  therefore  always 
counted  from  and  including  the  second  pore  in  one  large  plate^ 
to  and  including  the  fbrst  in  the  following  plate.  These  altera- 
tions of  the  ambulacra  are  represented  in  rl.  XIV.  figs.  2-8. 

In  the  peristome,  even  in  individuals  of  small  size,  all  order 
seems  to  have  disappeared  in  consequence  of  these  shiftings. 
This,  however,  is  only  apparently  the  case.  A  carefid  ex- 
amination shows  that  every  thing  arranges  itself  in  accordance 
with  the  same  law. 

The  peristomial  plates  of  series  I.  a-V.  h  present  the  fol- 
lowing alterations.  The  rudimentary  double  pore  (1),  which 
remains  only  as  a  notch  in  the  very  margin,  moves  gradually 
past  the  middle  of  the  first  plate  and  becomes  still  more  incon- 
siderable; for  whilst  the  corona  grows  near  its  vertical  pole, 
some  of  its  solid  substance  disappears  in  the  margin  of  the 
peristome,  where  its  calcaceous  deposit  is  slowly  absorbed, 
with  the  result  that  the  pore-cup  which  was  moving  thither 
becomes,  as  it  were,  eaten  away,  and  loses  a  greater  or  less 
portion  of  its  wall.    The  perfect  double  pore  (2;  in  the  first 

Erimary  plate  (1,  i),  which  is  an  entire  plate,  moves,  like  this, 
:om  the  suture  towards  the  middle,  ana  also  approaches  the 
margin,  so  that  by  degrees  it  loses  a  good  deal  of  the  waQ 
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romid  its  lower  apertore,  after  the  upper  one  becomes  filled  up 
and  blind.  These  two  pores  (1  ana  2)  form  persistently  a 
pair  of  themselves.  The  second  primary  plate  (1,  a)  is  a  half 
plate ;  its  pore  (3)  removes  very  shghtly  from  its  original  place, 
and  commences  the  first  distinct  secondary  arc^  but,  in  conse- 
qnenceof  the  diminution  anddepressionof  the  firstprimaiyplate« 
appioaches  the  margin,  where  It  also  m  its  turn  foses  a  pkrt  ol 
its  wall.  The  third  and  last  primary  plate  (1,  s)  of  the  first 
large  plate  is  again  an  entire  plate ;  ana  its  pore  (4)  also  moves 
inwards^  and  further  than  the  preceding  one.  Fore  5^  which 
belongs  to  the  first  primary  plate  of  the  second  large  pkte,  is, 
as  such,  again  the  most  movable,  wanders  far  from  the  suture, 
and  comj)letes  the  first  secondary  arc  of  the  three  pores  3, 4^  5. 
Pore  6,  situated  in  the  intermediate  half  plate  2, 9,  remams 
in  its  place  as  the  first  of  the  second  arc,  again  of  three  pores, 
of  which  the  second,  (7),  in  primary  plate  2,  a,  has  moved 
inwards  not  inconsiderably,  although  not  so  much  as  the  third 
(pore  8),  which  belongs  to  primary  plate  3,  i.  With  pore  9,  in 
primaiy  plate  3,  2,  again  commences  a  third  secondiury  arc  of 
four  pores,  which  move  in  accordance  with  the  same  law  as 
the  preceding  ones — ^namely,  9,  pL  3,  a,  10,  pi.  3,  s,  11,  jL  3,  4, 
and  12,  pi.  4, 1.  Whilst  these  movements  have  been  going  on, 
the  lare;e  plates  1 , 2,  and  3  have  also  become  more  strongly  com- 
pressed. In  one  individual  (fig.  2)  they  constitute  two  thirds 
of  the  whole  height  of  the  corona,  and  the  greatest  periphery 
nearly  coincides  with  the  suture  between  2  and  3 ;  in  nfi;«  3  they 
all  lie  below  the  line  of  the  greatest  periphery,  occupy  less  than 
half  the  height  of  the  corona,  and  their  width  is  rather  greater 
than  their  height.  The  first  large  plate  (1),  the  peristomial 
plate,  especially,  is  strongly  compressed ;  its  pores  cease  to 
grow ;  their  upper  tube  is  ^minished  or  closed ;  pore  2  loses 
still  more  of  its  wall  in  the  margin  of  the  peristome ;  pore  3 
gradually  follows  in  the  same  direction ;  the  radiolar  tubercles 
disappear  entirely  or  for  the  most  part :  and  in  the  individual, 
fig.  6,  the  suture  between  the  large  plates  1  and  2  has  dis~ 
ai)peaa:ed,  and  they  have  coalesced  to  loim  a  single  binary  large 
plate  of  the  second  order,  1  +  2,  composed  of  six  primary 
plates,  which  number  cannot  be  distinguished ;  and  the  large 
radiolar  tubercle  it  bears  is  that  which  ori^nally  belonged  to 
large  plate  2.  In  the  individual,  fig.  7,  this  double  large  plate 
1+2  has  become  still  more  compressed ;  of  pore  2  only  half 
remains,  and  but  little  more  of  pore  3*  The  sutures  of  the 
primary  plates  now  disappear  still  more  within  the  large  plate 
3;  and  m  the  individual,  fig.  8,  even  this  has  completely 
coalesced  with  1  +  2  to  form  a  single  ternary  plate  of  the 
third  order,  1  +  2+3,  composed  of  eleven  primary  plates,  and 
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conseqaently  famished  with  eleven  pores,  so  placed  that  they 
may  be  counted  as  follows: — 1,  2  ;  3,  4,  6;  6,  7,  8  ;  9,10, 11, 
ana,  to  complete  the  latter  arc,  12  in  the  following  large 
plate  4, — ^that  is  to  saj,  in  groups  of  2, 3,  3,  4,  &c.  The  form 
of  this  large  composite  plate  has  now  become  such  that  its 
breadth  stands  to  its  height  about  in  the  relation  of  1 :  0*7.  In 
the  youngest  specimen  (fig.  2),  in  which  the  three  plates  are 
quite  distinct,  the  breadth  is  to  their  length,  taken  together, 
as  1 : 2-26. 

Within  the  first  coronal  plates  which  belong  to  series  I.  h- 
V.  a  corresponding  changes  take  place,  with  onlj  such  differ- 
ences as  are  due  to  the  first  large  plate  consisting  onljr  of  two 
primary  plates.  Here,  also,  the  plates  1,  2,  and  3  coalesce, 
apparently  almost  earlier  than  in  series  I.  a-V.  h.  The  temaij 
plate  of  the  third  order  finally  produced  by  coalescence  has 
then  ten  pores  so  arranged  that  they  may  be  counted  1,  2 ;  3, 
4 ;  5,  6.  7 ;  8, 9, 10,  and,  to  complete  the  arc,  11  in  the  next 
large  plate  (4) ;  consequently  2,  2,  3,  4,  &c.  It  is  by  the 
second  number  that  we  recognize  the  peristomial  plates  of 
series  I.  ft-V.  a ;  it  is  there  two,  but  three  in  series  I.  a- v .  h ;  and 
this  character  is  constant  in  the  Latistellffi,  which  may  be 
oriented  by  this  means.  The  fourth  arc,  which  here  has  four 
pores,  has  only  three  in  occasional  indiyiduals ;  that  is  to  say, 
the  third  large  plate  has  only  one  intermediate  primary  plate. 
Some  variability  seems  to  prevail  in  this. 

In  the  Echinidce  the  tentacular  pores  are  double  pores. 
Within  an  oval  space  or  cup  bounded  by  a  more  or  less 
elevated  wall  open  two  straight  passages,  through  which 
aquiferous  ducts  pass  to  the  tentacle.  Their  openings  on  the 
inside  of  the  shell  are  considerably  further  apart  than  on  the 
outside.  These  passages  conse(][uently  traverse  the  thickness 
of  the  test  in  an  oblique  direction,  if  we  compare  the  posi- 
tion of  the  outer  apertures  with  that  of  the  inner  ones  in  the 
same  plate  of  different  ages  and  sizes,  we  find  that  the  inner 
ones  do  not  change  their  position  so  much  as  the  outer  ones; 
so  that  the  passages  which,  in  the  younger  specimens,  take  the 
shortest  course  from  the  inside  to  the  outside,  gradually  draw 
away  during  growth  in  an  oblique  direction  towards  the 
middle,  in  the  same  proportion  as  the  outer  apertures  shift 
their  place.  The  movement  which  takes  place  in  the  sub- 
stance of  the  plate  is  therefore  not  the  same  m  its  whole  mass, 
and  has,  the  nearer  we  go  to  the  outside,  a  preponderant 
direction  towards  the  median  suture  of  the  ambulacrum. 

Thus,  in  Tox/jpneustes  drobachensie^  do  the  ambulacra  grow, 
with  constant  alterations  in  the  plates  and  pores ;  but  even  in 
the  largest  individuals  the  different  character  of  the  two  dif- 
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ferent  series  is  recognized  by  the  fonn  aad  grouping  of  the 
above  parts  in  the  peristome.  The  numbers  by  which  the 
anangement  of  the  pores  can  be  indicated  in  that  species 
(namely,  in  series  I.  a-Y.  bj  2,  3, 3,  4,  &c. ;  and  in  series  I.  b^ 
Y.  Oj  2,  2y  3y  4)  recurs  not  only  in  generically  allied  species, 
8uch  as  ToQcopneuates  hremspinosua  and  T,  lividusj  but  also  in 
Loooechinvs  allmsy  Echinus  esculentusj  Lytechintis  variegatuSy 
Trtpneuates  ventricosuSy  Boletia  heteroporUy  Amblypneustea 
ommy  TemnopUurua  toreumcUicuSy  in  fact  throughout  the  La- 
tistells,  even  in  the  Echinovietrce,  In  the  arrangement  of 
the  pores  round  the  peristome  the  same  numbers  recur  in  the 
West- Indian  E.  hicuntery  Linn.,  with  striking  distinctness. 
The  madreporic  plate  is  situated,  as  in  all  others,  near  the 
right  anterior  interradium ;  and  the  animal's  antero-posterior 
does  not  coincide,  as  J.  Muller  thought  he  found,  with  the 
longest  diameter  ol  the  oval  test;  but  it  is  oblique,  as  L.  Agassiz 
supposed ;  for  the  longitudinal  diameter  passes  through  ambu- 
lacrum I.  and  the  corresponding  interradium  3,  and  in  its  ver- 
tical plane  are  situated  the  lines  of  curvature  for  the  flexure  of 
the  test.  On  the  other  hand  Heterocentrvs  and  Cohbocentrua 
are  symmetrical ;  in  these,  moreover,  the  short  diameter  of  the 
test  is  its  antero-posterior  axis,  in  which  direction  also  the 
peristome  is  elongated,  with  the  posterior  sinus  deepest.  This 
18  the  position  accepted  by  J.  Muller  as  the  correct  one  in  these 
genera:  but  the  position  which  is  thus  given  to  the  madre- 
poric plate,  he  regarded  as  an  exception  from  that  which  he 
regarded  as  the  normal  one  both  in  Echinus  and  Cidarisy  near 
the  left  posterior  interradium.  This  is  not  the  case.  Except 
in  the  Glypeastridae  the  connexion  of  the  madreporic  plate 
with  the  right  anterior  apical  plate  is  constant  in  all  Echi- 
noidea.  K  its  position  is  occasionally  unknown,  it  is  found 
m  the  Latistellss  by  the  formula  of  the  arrangement  of  the  pores 
in  the  peristomial  plates,  and  by  the  antero-posterior  axis  of 
the  same  test,  and  its  division  into  a  trivium  and  a  biyium. 

The  LatistellflB  have  ten  free  pore-plates  in  the  buccal  mem- 
brane. It  might  be  asked  whether  these  do  not  become  very 
early  detached  from  the  corona,  before  the  auricles  are  yet 
developed.  Careful  investigations  under  favourable  conditions 
ought  to  settle  this  question.  A  small  Toxopneustes  droba" 
chensisy  2  millims.  in  diameter,  has  already  the  five  pairs  of 
large  plates  in  the  buccal  membrane,  each  pair  in  tront  of 
an  ambulacrum  (fig.  9).  Of  these  ten  plates,  those  of  series 
I.a-V.  J  are  the  larger,  but  destitute  of  tentacular  pores ;  the 
other  five,  of  series  I.  J-V.  a,  on  the  contrary,  are  smaller,  and 
each  furnished  with  its  pore  and  its  tentacle ;  that  is  to  say, 
this  latter  series  is  here,  as  always,  inferior  in  size,  but  supe- 
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rior  in  development  to  the  former  one.  In  a  much  earlier 
Btage  (fig.  10),  when  the  young  Echinus^  0'6  millim.  in  dia- 
meter, no  longer  shows  any  remains  of  its  platens,  but  still 
does  not  present  any  indications  either  of  mouth  or  anus,  it 
moves,  as  we  learn  firom  J.  Mttller's  investigations,  by  means 
of  five  large  primordial  tentacles  furnished  with  suckingHlisks, 
which  issue,  at  equal  distances  apart,  from  inconsiderable  de- 

Eressions  not  far  from  the  margin  of  the  ventral  surface  of  die 
mtiform  body,  which  was  turned  towards  the  inside  of  the 
pluteus.  Within  these  large  tentacles  is  situated  a  circle  of 
five  pairs  of  calcareous  reticulated  disks,  of  a  rounded,  inter- 
nally oblone  form.  Each  disk  has  near  its  aboral  end  a 
large,  eventy  bounded,  oval,  outwardly  pointed  aperture, 
above  which  is  placed  one  of  the  ten  smaller  tentacles  (figs. 
12  &  13).  These  five  pairs  of  disks  can  hardly  be  any  thing 
but  the  foundations  of  tne  first  primary  ambulacral  plates,  and 
the  rather  because,  between  the  pairs  nearer  to  the  periphery, 
five  smaller,  nearly  triaugular  plates  come  in,  which  then 
would  be  the  first  commencement  of  the  interradia.  Each  of 
the  five  large  primordial  tentacles  has  its  base  in  the  line 
which  separates  each  pair  of  the  ten  smaller  and  later  ones, 
at  the  point  from  which  the  median  suture  of  the  ambulacrnm 
will  suDseauently  start.  Can  these  five  isolated  tentacles  have 
any  thing  m  common  with  the  tentacles  of  the  buccal  mem- 
brane, which  also  first  make  their  appearance  isolatedly? 
Erohn  saw  them  become  absorbed  and  disappear  before  the 
mouth  opened,  and  the  ten  paired  tentacles  become  the  instru- 
ments of  locomotion  in  their  stead*. 

[To  be  continued.'] 

XLIV. — Notes  on  Propithecus  bicolor  and  Rhinoceros  lasiotis. 
By  P.  L.  ScLATEB,  M.A.,  Ph.D.,  F.R.S. 

The  Lemur  described  by  Dr.  Gray  in  the  last  Number  of  the 
'Annals '  {antehy  p.  206),  as  Propithecus  bicolor y  has  been  al- 
ready named  Propithecus  Edwardsi  by  M.  Alfred  Grandidier 
(Compt.  Rend.  Ixxii.  p.  231,  27  Feb.  1871).  M.  Mike-Ed- 
wards, who  has  requested  me  to  make  known  this  correction, 
informs  me  that  he  has  examined  a  marked  skin  of  this  animal 
received  from  Mr.  E.  Gerrard,  jun.,  and  has  no  doubt  of  the 
identity  of  the  two  species. 

As  regards  the  two  Asiatic  two-homed  rhinoceroses  in 
the  Zoological  Society's  Gardens^  when  the  first  specimen  ar- 
rived from  Ghittagong  I  referred  it  to  Rhinoceros  sumatrensisj 
that  being  the  only  species  of  this  section  then  known  to  science. 

•  Miiller's  Aichiv,  1861,  p.  861. 
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But  when  the  second  animal  (obviouslj  of  a  different  species) 
reached  ns,I  careAillj examined  the  literature  on  the  subject,  and 
came  to  the  conclusion  (exactly  contrary  to  that  of  Dr.  Gray, 
arOehy  p.  207)  that  the  latter  was  the  true  R.  sumcUrensts  and  the 
fonner  new  to  science.  Under  these  circumstances,  in  a  paper 
read  before  Section  D  at  the  British  Association's  Meeting 
at  Brighton  on  the  16th  of  August  last,  I  proposed  to  call  the 
former  Rhinoceros  ktsiotis*.  Supposing  even  that  the  exist- 
ing descriptions  and  figures  of  Rhinoceros  sumatrensis  are  not 
sulicient  to  settle  this  question  (which,  however,  is,  in  my 
opinion,  by  no  means  the  case),  the  known  localities  from  which 
the  two  animals  were  brought  are  of  themselves  strongly  pre- 
sumptive that  my  determination  is  correct.  One  was  captured 
near  Chittagong,  in  a  district  where  no  two-homed  rhino- 
ceros was  previously  known  to  occur ;  the  other  in  Malacca, 
where  the  rauna  is  well  known  to  be  identical  with  that  of  the 
adjacent  island  of  Sumatra.  I  may  add  that  Mr.  Blythf, 
who  has  paid  special  attention  to  the  Asiatic  rhinoceroses,  and 
Dr.  Domer,  who  has  examined  not  only  the  specimen  in  the 
Regent's  Park,  but  also  the  similar  animal  in  the  Gardens  of 
the  Zoological  Society  of  Hamburg,  of  which  he  is  Secretary, 
are  both  of  opinion  that  the  Malaccan  animal  is  the  true 
R,  sumatrensis ;  and  I  believe  that  any  naturalist  who  has  an 
opportunity  of  examining  the  two  animals  in  the  Zoological 
S(>ciety'8  Grardens  will  come  to  the  same  conclusion. 

BIBLIOGRAPHICAL  NOTICE. 

TorUnses,  Terrapins,  and  Turtles  drawn  from  Life.  By  Jakes 
SE  Cable  Sowerbt,  F.L.S.,  and  Edwabd  Leab.  London,  Paris, 
and  Frankfort :  Henry  Sotheran,  Joseph  Baer  and  Co.,  1872. 

Dr.  Graj,  who  edits  this  work,  prefaces  it  by  the  following  intro- 
duction:— 

"This  series  of  Plates  was  made  under  the  superintendence  of 
Mr.  Thomas  Bell,  to  illustrate  his  '  Monograph  of  the  Testudinata,' 
a  work  in  which  the  author  intended  to  represent  and  deserihe  not 
only  all  the  known' recent,  but  also  fossil  species.  The  publication 
of  this  eztensiTe  work  was  unfortunately  interrupted  (by  the  failure 
of  the  publisher)  when  only  two-thirds  of  the  plates  that  had  been 
prepared  (which  in  themselves  formed  but  a  limited  portion  of  the 
intended  work)  were  published. 

"  We  are  informed  in  the  original  Prospectus  that '  The  whole  of 
the  drainngs  are  from  the  inimitable  pencil  of  Mr.  James  Sowerby ; 
and  the  author  feels  that  he  is  only  doing  justice  to  that  disting^hed 
artist  in  natural  objects  when  he  states  that  in  correctness  of 

*  See  the '  Times '  of  August  19th,  p.  5,  where  a  notice  of  this  paper  is 
given;  ako  'Athenseum '  of  August  24th,  p.  243. 
t  See  *  Reld.'  August  24, 1872,  letter  signed  "  Z." 
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delineation,  minnte  and  elaborate  execution,  and  taste  in  tke 
general  arrangement  of  the  figures,  nothing  within  the  range  of 
soographical  illustration  has  ever  surpassed  ^em.  The  Plates  iriU 
be  lithographed  by  Mr.  Lear,  coloured  (so  as  to  form  the  most  perfect 
facsimiles  of  the  drawings)  by  Mr,  Bayfield.  The  joint  talent  of 
these  excellent  artists,  exhibited  in  the  illustrations  of  the  Pattaridc 
of  the  former  gentleman,  renders  it  unnecessary  to  say  that  the  abilitj 
of  the  painter  will  be  ably  seconded  by  that  of  the  lithographer  and 
oolourist'     Which  I  entirely  indorse. 

*'  The  unsold  stock  and  unpublished  plates  were  purchased  at  Mr. 
Highley's  sale  by  Mr.  Sotheran,  and  the  work  has  been  in  abeyanoe 
for  many  years. 

**  Mr.  Bell  has  declined  to  furnish  the  text  for  the  unpublished  plates. 
In  this  difficulty  Mr.  Sotheran  applied  to  me  ;  and  feeling  Uiat  it 
was  much  to  be  regretted  that  such  beautiful  and  accurate  plates 
should  be  lost  to  science,  and  considering  that  such  minutely  aoca- 
rate  and  detailed  figures  would  not  require  to  be  accompanied 
by  a  description,  I  agreed  to  add  a  few  lines  of  text  to  each  Plate, 
containing  first  the  original  name  that  Mr.  Bell  placed  upon  them, 
then  the  name  used  in  the  Museum  Catalogue  of  Tortoises,  so  as  to 
bring  the  nomenclature  to  the  level  of  our  present  knowledge  of 
these  animals,  at  the  same  time  referring  to  a  work  in  which  the 
synonymy  of  the  species  is  to  be  found.  I  have  also  added  a  few 
lines  on  the  habits  and  manners  of  the  species  from  works  of  authors 
who  have  had  the  opportunity  of  observing  them  in  their  native 
country. 

"  Many  of  the  specimens  figured  and  the  rest  of  Mr.  Bell's  collection 
of  reptiles  are  now  to  be  found  in  the  Anatomical  and  Zoological 
Museum  at  Cambridge." 

The  work  contains  60  plates  and  represents  36  species ;  so  that  of 
many  species  there  is  a  plate  of  the  upper  and  underside,  and  of 
several,  varieties  of  the  same  species.  They  are  all  from  living 
specimens  except  Emyda  ceylcnensis^  which  is  from  a  specimen  pre- 
served in  spirit. 

It  is  one  of  the  most  beautiful  and  accurate  works  that  has  appeared 
on  Tortoises,  and,  one  might  almost  say,  on  any  known  reptiles. 
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June  20,  1872.— Sir  James  Paget,  Bart.,  D.C.L.,  Vice-President, 

in  the  Chair. 

"  On  the  Echinidea  of  the  '  Porcupine '  Deep-sea  Dredging-Ex- 
peditions."     By  Prof.  Wyville  Thomson,  LL.D.,  D.Sc,  F.R.S. 

The  deep-sea  dredging-cruises  of  H.M^  Ships  *  Lightning'  and 
'Porcupine'  during  the  summers  of  1868,  1869,  and  1870  in  the 
North  Atlantic,  were  eomprehended  within  a  belt  1500  miles  in 
length  by  from  100  to  150  miles  in  width,  extending  from  the  Fseroe 
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hitndfl  along  the  noitheni  and  western  coasts  of  Scotland  and  Ireland 
and  the  coasts  of  Portugal  and  Spain  to  the  Strait  of  Gibraltar.  In 
this  area  fiftj-seyen  snccessfiil  hauls  of  the  dredge  were  made  daring 
the  three  summers  in  water  exceeding  500  fathoms  in  depth,  sixteen 
berond  1000  fathoms,  and  two  beyond  2000  fathoms. 

£?en  at  the  latter  extreme  depth  Ecbinodermata  appeared  to  be 
abundant.  At  2435  and  at  2090  fathoms  all  the  Echinoderm  orders 
were  represented — the  Echinidea  by  a  small  variety  of  ^cAtiiM  norvegu 
CM,  D.  &  K.,  and  a  young  example  of  Brissopsis  lyri/era,  Forbes  ; 
the  Asteridea  by  a  species  of  the  genus  Archaster ;  the  Ophiuridea 
by  Opkioeten  serieeum,  Forbes,  and  Ophiacantha  spinulota,  M.  &  T. ; 
the  Holothuridea  by  EchinocucumU  typica,  Sars  ;  and  the  Crinoidea 
by  a  very  remarkable  new  form  of  the  Apiocrinidse,  which  has  been 
described  under  the  name  of  Bathyertnus  gracilis,  Wy.  T.  From 
2000  fathoms  upwards  the  number  of  Echinoderros  seems  to  increase 
rapidly ;  but  this  apparent  increase  may  possibly  be  due  to  our  wider 
knowledge  of  the  fauna  of  the  shallower  water ;  at  from  300  to  800 
fathoms  alons  the  coast  of  Britain  many  species  of  all  the  orders 
are  enormously  abundant,  so  much  so  as  to  give  a  very  marked 
character  to  the  fauna  of  that  special  xone.  Several  of  these  species^ 
such  as  Cidaris  papiilatOj  Leske,  Taxopneusies  drobaekientit,  Miilleri 
Echinus  norvegieus,  D.  &  K.,  Astrapeeten  ienuiipinus,  D.  &  K.^ 
ArtkoMter  Parellii,  D.  &  K.,  A.  Andromeda,  M.  &  T.,  and  Euryale 
Linkii,  M.  &  T.,  have  been  long  known  to  inhabit  the  deep  water 
of  the  British  area,  and  form  part  of  a  fauna  which  will  be  probably 
found  to  have  a  very  wide  lateral  extension  at  temperatures  whose 
minimum  ranges  from  0°  C.  to  +  2^  C.»  a  fauna  which  crops  up,  as  it 
were,  within  the  ordinary  limits  of  observation  in  the  seas  of  Scandi- 
QSTia,  and  which  has  consequently  been  carefully  studied  by  the 
Scandinavian  naturalists. 

Another  group  of  spedes,  including  Tripylus  fragilis,  D.  &  K.^ 
CtenodiicuM  crispatus,  Retzius.  Pteraster  militaris,  M.  &  T.,  Am' 
phiura  abguieola,  Sars,  Antedon  Esehricktii,  O.  F.  Milller,  and 
KTerai  others,  are  members  of  the  same  fauna  described  from  locali- 
ties in  the  seas  of  Scandinavia  and  Greenland,  but  not  hitherto 
known  as  British.  A  third  section,  consisting  of  a  number  of  unde- 
scribed  Echinideans,  Asterideaus,  and  Ophiurideans,  may  probably 
also  belong  to  this  fauna ;  while  a  fourth  group,  likewise  undescribed, 
and  including  such  forms  as  Porocidaris,  Pharmosoma,  Calveria, 
Pourtalesia,  Neolampas,  Zoroaster,  Qphiomusium,  Pentacrinus, 
t^hifoerinus,  and  Bathgcrinus,  would  rather  appear  to  be  referable 
to  a  special  deep-sea  fauna  of  which  we  as  yet  know  only  a  few  ex- 
smples,  and  with  whose  conditions  and  extension  we  are  unacquainted* 
This  abyssal  fauna  is  of  great  interest,  inasmuch  as  nearly  all  the 
hitherto  discovered  forms  referred  to  it  show  close  relations  to  family 
types  of  Cretaceous  or  early  Tertiary  age,  and  hitherto  supposed  to 
^  extinct. 

Twenty-seven  species  of  Echinidea  were  procured  during  the 
cniises  of  1868,  1869,  and  1870,  off  the  coasts  of  Britain  and  Porto- 
gal,  at  depths  varying  from  100  to  2435  fathoms. 
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CiDARIDJB. 

Cidaris,  Lamarck. 

1.  C*  papillata^  Leske. 

Occurs  in  enormous  numbers  on  gravel  at  depths  of  from  100  to 
400  fathoms,  from  Feeroe  to  Gibraltar,  and  small-Bized  exam)»les 
are  frequent  down  to  1000  fathoms.  Tbis  is  a  variable  species, 
and  every  possible  link  may  be  shown  between  the  typical  CpapUlaitit 
Leske,  ana  C.  hygttix,  Lam.  I  have  no  hesitation,  after  examining 
many  hundreds  of  specimens,  in  fusing  the  two  forms  into  one 
species. 

2.  C.  affinia^  Stokes. 

This  is  a  pretty  httle  species,  and  apparently  distinct,  although  it  is 
sometimes  not  easy  to  draw  the  tine  between  it  and  small  forms  of 
C  papillata.  It  occurs  abundantly  in  the  Mediterranean,  andlocsllj 
off  the  coast  of  Portugal. 

PoroeidarUt  Desor. 

This  genus  was  established  by  Desor  chiefly  on  a  character  which  I 
cannot  regard  as  of  great  importance,  and  which  is  absent  in  the 
present  species,  a  row  of  small  holes  surrounding  the  tubercles  of  the 
primary  spines  in  the  scrobicular  areee.  From  the  description  these 
noles  seem  to  be  nothing  more  than  complete  perforations,  owing 
to  imperfect  calcification,  in  the  position  of  the  depressions  which 
freouently  occur  in  the  scrobiculse  of  the  Cidaridse  for  the  insertion 
of  the  muscles  of  the  spines.  Along  with  this  character,  however, 
there  were  some  others  of  greater  value,  a  very  remarkable  paddle- 
like form  of  the  spines  surrounding  the'  mouth,  and  a  tendency  to 
coalescence  in  the  scrobicular  areas.  These  characters  are  well  marked 
in  the  species  described.  This  genus  has  hitherto  only  been  found 
foBsil — a  few  detached  plates  and  some  of  the  characteristic  spines  in 
the  Nummulitic  beds  of  Verona  and  Biarritz,  and  some  spines  referred 
to  the  genus,  on  account  of  their  having  the  same  singular  form,  in  the 
Lower  Oolite  of  Frick. 

1.  P.  purpurala,  n.  sp. 

Four  examples  from  depths  of  from  500  to  600  fathoms  off  the  Butt 
of  the  Lews. 

ECHINOTHURIDA. 

I  think  it  due  to  the  memory  of  the  late  Dr.  S.  P.  Woodward  to 
adopt  as  the  type  of  this  very  distinct  and  remarkable  family  the 
genus  Eehinothuria,  which  he  described  with  singular  sagacity  from 
one  or  two  imperfect  specimens  from  the  White  Chalk.  The  Echino- 
thuridse  are  regular  urchins  with  depressed  tests,  rendered  perfectly 
flexible  by  the  whole  of  the  plates,  both  ambulacral  and  iaterambu- 
lacral,  being  arranged  in  imbricating  rows,  the  interambulacral  plates 
overlapping  one  another  from  the  apex  to  the  mouth,  and  the  ambu- 
lacral plates  in  the  opposite  direction.  The  margin  of  the  peristome 
is  entire,  and  the  peristomial  membrane  is  covered  with  imbricated 
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•calesy  through  which  the  ranges  of  doahle  pores  and  amhulacral  tubes 
tre  oonturaed  up  to  the  edge  of  the  mouth  as  in  Cidaria.  The  am* 
bdicral  plates  are  strap-shaped,  and  the  pores  trigeminal;  the  two 
inDer  pairs  of  each  arc  pass  through  small  accessory  plates  inter- 
cilated  between  the  ambulacral  plates,  and  the  third  pair,  remote 
from  the  others,  pass  through  the  end  of  the  ambulacral  plate.  The 
dental  pyramid  is  broad  andlow,  and  the  teeth  are  simplj  grooved  as 
m  Cidaris.  The  two  dlTisions  of  the  tooth-socket  are  not  united  by  a 
closed  arch ;  the  ambulacral  tube*feet  on  the  oral  surface  are  provided 
with  suckers,  while  those  on  the  apical  surface  are  simple  and  conical. 

Phormosomat  n.  g. 

Plates  overlapping  slightlr  and  forming  a  continuous  shell,  the 
corona  coming  to  a  sharp  edge  at  the  periphery,  and  the  upper 
surface  of  body  differing  greatly  in  character  from  the  lower. 

] .  P.  placenta,  n.  sp. 

One  example  from  500  fathoms  off  the  Butt  of  the  Lews ;  several 
fragments  from  deep  water  in  the  Rockall  Channel. 

Calveria,  n.  g. 

Plates  overlapping  greatly  in  the  middle  line  of  the  ambulacral  and 
interambulacral  areae.  Plates  narrow,  and  leaving  fenestrae  between 
them  which  are  filled  up  with  membrane.  Character  of  the  peri- 
stome with  regard  to  the  distribution  of  spines,  the  structure  of  the 
pore-arese,  &c.  nearly  uniform  from  the  apex  to  the  edge  of  the  peri- 
stome. 

1.  C.  hysirix,  n.  sp. 

Fenestras  between  the  plates  small.  Colour  a  nearly  uniform  rich 
claret.    One  specimen  in  deep  water  off  tlie  Butt  of  the  Lews. 

2.  C./enestraia,  n.  sp. 

Plates  narrower  than  in  the  last  species,  and  fenestrae  wider.  Of 
a  pal<^  grey  colour,  with  bands  of  chocolate  radiating  from  the  apical 
pole.  Two  specimens  from  the  coast  of  Portugal,  and  fragments  in 
deep  water  off  the  south  and  west  of  Ireland. 

ECHINID^. 

Echinus,  Link. 

1.  E,  melo.  Lam. 

One  or  two  small  specimens  off  the  coast  of  Portugal. 

2.  E.  Flemingii,  Ball. 

The  large  typical  form  of  this  species  was  met  with  in  deep  water 
off  the  Shetlands,  but  not  abundantly. 

3.  E.  rarispina,  G.  O.  Sars. 

4.  E,  elegans,  D.  &  K. 

5.  E,  norvegicus,  D.  &  K. 

The  last  three  are  critical  species ;  and  although  the  extreme  forms 
are  very  dissimilar,  in  a  large  series  there  are  so  many  intermediate 
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links,  that  it  is  difficult  to  tell  where  the  one  hepns  and  the  other 
ends.  It  is  possible  that  they  ought  to  be  regarded  as  Tarieties»  snd 
lumped  togetner  under  Lamarck's  name,  E.  acutus, 

6.  E,  miero9toma,  n.  sp. 

Although  I  have  great  hesitation  at  present  in  proponng  an  addi- 
tion to  the  genus  Echinus,  I  feel  compelled  in  the  meantime  to 
separate  this  Terj  distinct  form  with  a  thin  depressed  test,  a  remark- 
ably large  periproct,  and  a  small  peristome  with  the  edg^  markedly 
curved  inwards  and  a  uniform  Tivid  red  colour.  E.  microstoma  is 
very  abundant  from  150  to  400  fathoms  off  the  west  coasts  of  Scot- 
land and  Ireland. 

SphareehinuMf  Desor. 
1.  S,  eseulenius,  L.,  sp. 

A.  marked  variety,  with  a  tall  narrow  test  and  white  spines,  in  deep 
water. 

Toxopneustes,  Agassiz. 

1 .  T,  drobaehiensis,  Miiller. 

Of  this  species  it  seems  to  me  that  T,  pietut,  Norman,  and  T.pal- 
lidus,  G.  O.  Sars,  can  only  be  regarded  as  varieties.  It  is  generally 
distributed  at  depths  beyond  100  fathoms. 

2.  T.  brevupinoius,  Risso,  sp. 
Shallow  water  on  the  coast  of  Spain. 

Psammechinus,  Agassiz. 

1.  P.  mUiaris,  Lam.,  sp. . 

2,  P.  mierotubereulatus,  Ag. 

Cassidulidjk. 
Neolmapas,  A.  Agassiz. 
This  genus,  with  a  nearly  central  pentagonal  mouth  and  a  tolerably 
distinct  floscelle,  with  the  anal  opening  at  the  bottom  of  a  deep  pos- 
terior groove  excavated  in  a  kind  of  projecting  rosteUum,  with  narrow 
ambulacral  arese  and  a  small  compact  group  of  apical  plates,  -must 
be  referred  to  the  Cassidulidse ;  but  it  differs  from  all  known  genera 
of  the  family,  living  or  extinct,  in  having  no  trace  of  a  petaloid 
arrangement  of  the  ambulacra,  which  are  reduced  on  the  apical  sur- 
face of  the  test  to  a  single  pore  penetrating  each  ambulacral  plate, 
and  thus  forming  a  double  row  of  alternating  simple  pores  for  each 
ambulacral  area. 

1.  N,  roiiellatus,  A.  Ag. 

I  believe  I  am  correct  in  referring  to  this  species  a  single  specimen 
dredged  at  the  mouth  of  the  English  Channel.  It  is  upwards  of  an 
inch  in  length,  and  therefore  nearly  double  the  size  of  the  examples 
procured  by  Count  Pourtales  in  depths  of  from  100  to  150  fathoms  in 
the  Strait  of  Florida. 

Clypeastridjb. 
Eehinoeyamus,  Van  Phelsum. 
1.  S.  anffulatfu,  Leske. 

Generally  distributed,  but  not  found  living  beyond  150  fathoms. 
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ANANCHYTIDiE. 

Pourtalesia,  A.  Agassiz. 

According  to  the  classification  of  Desor,  which  makes  the  "  dis- 
joDct "  arrangement  of  the  ambulacra  at  the  apex  the  test  character 
of  the  Djsasteridse,  this  genus  should  be  referred  to  that  group  ;  for 
the  apical  disk  is  trulj  decomposed  as  in  Disaster  and  CollyrifeSf 
and  not  merely  drawn  out  as  in  Ananchytes.  From  the  arrangement 
and  form  of  the  pore-plates,  however,  and  from  the  general  appear- 
ance and  habit  of  the  animal,  I  am  inclined  to  think  with  A.  Agassiz 
that  its  affinities  are  more  with  such  forms  as  Infulaater.  Pourta^ 
Una  must  be  an  aberrant  form,  in  whatever  gronp  it  may  be  placed. 
The  mouth  is  at  the  bottom  of  a  deep  anterior  groove,  occupjmg  the 
anterior  ambulacral  area.  The  arrangement  of  the  trivium  is  nearly 
normal;  but  the  bivial  region  is  enormously  prolonged  backward 
into  a  long  rostrum,  on  the  upper  surface  of  which,  near  its  pos- 
terior extremity^  the  anus  is  situated  in  a  pit  partially  covered  by  a 
projecting  boss.  The  ambulacral  pores  are  simple,  one  pore  on  each 
pUte. 

1.  P.  Jeffrey 9% t  n.  sp. 

A  single  specimen  of  this  very  remarkable  form  was  dredged  in 
640  fathoms  to  the  north  of  the  Shetlands.  It  is  nearly  allied  to 
P.  miranda,  Pourtales,  from  the  Strait  of  Florida,  but  differs  in  several 
details. 

2.  P.  phyale,  n.  sp. 

Two  or  three  small  specimens  were  dredged  by  Mr.  Gwyn  Jeffreys 
in  the  Bockall  Channel.  All  the  specimens  are  immature ;  but  from 
the  marked  difference  in  form,  and  from  some  other  characters,  I 
believe  them  to  be  the  young  of  a  second  species. 

SPATANGIDiB. 

Briesopeis,  Agassiz. 
1.  B.  lyri/era,  Forbes,  sp. 

Large  specimens  of  this  species  are  abundant  at  from  50  to  250 
fathoms.  Beyond  the  latter  depth  the  specimens  decrease  in  size, 
and  at  extreme  depths  only  examples  which  have  all  the  appearance 
of  being  very  young  are  met  with.  These  small  delicate  specimens 
were  found  at  all  depths,  even  down  to  2090  fathoms. 

Tripylue,  Philippi. 
1.  T.fragilU,  D.  &  K. 

.  At  from  400  to  500  fathoms  between  Scotland  and  Fceroe.  Hitherto 
known  as  Scandinavian. 

Schieaeter,  Agassiz* 
1.  8,  eanali/erue,  Yal. 
A  single  small  specimen  from  the  coast  of  Spain. 

Amphidetus,  Agassiz. 
\.  A,  nvatue,  Leske,  sp. 
Abundant  at  moderate  depths. 

Spatangus, 
1.  8,purpureue,  O.  F,  Miiller. 
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2.  S.  Raschi,  LoT^n. 

This  species  is  apparently  greearious^  and  is  enormously  abundant 
in  patches  here  and  there  from  the  Feeroes  to  the  Strait  of  Gibraltar 
at  depths  of  from  100  to  300  fathoms. 

Of  the  twenty-seven  species  observed,  six  (namely  Echinms  J7m- 
tfi^'t,  Spharechinus  eseulenCus,  Psammeehinus  miliaris,  Eehmoeya" 
mus  angulatus,  Ampkidetus  ovatust  and  Spatangus  purpureus)  may 
be  regarded  as  denizens  of  moderate  depths  in  the  **  Celtic  province," 
recent  observations  having  merely  shown  that  they  have  a  somewhat 
greater  range  in  depth  than  was  previously  supposed.  Probably 
Spatanffus  Raschi  may  simply  be  an  essentially  deep-water  form 
having  its  headquarters  in  the  same  region.  Eight  species  {Cidarii 
papillaia,  Echinus  elepans,  E.  norvegieus,  E.  rarispina,  E.  nUero- 
stoma,  Toxopneustes  drbbachiensisj  Brissopsis  lyrifera,  and  Tripyhu 
Jragilis)  are  members  of  a  fauna  of  intermediate  depth ;  and  all,  with 
the  doubtful  exception  of  Echinus  microstoma^  have  been  observed  in 
comparatively  shallow  water  off  the  coasts  of  Scandinavia.  Five 
species  (Cidaris  ajfinis.  Echinus  melo^  Shxopneusies  brevispinosus, 
Psammeehinus  microtubereulatus,  and  Sehizaster  eanaliferus)  are 
recognized  members  of  the  Lusitanian  and  Mediterranean  fautaie, 
and  seven  {Porocidaris  purpurata^  Phormosoma  placenta,  Calvetia 
hystrix,  C,  fenestrata,  Neolampas  rostellatus,  Pourtalesia  Je^reysi, 
and  P.  phyale)  are  forms  which  have  for  the  first  time  been  brought 
to  light  during  the  late  deep-sea  dredging-operations,  whether  on  this 
or  on  the  other  side  of  the  Atlantic :  there  seems  little  doubt  that 
these  must  be  referred  to  the  abyssal  fauna,  upon  whose  confines  we 
are  now  only  beginning  to  encroach.  Three  of  the  most  remaricable 
generic  forms,  Calveria,  Neolampas,  and  Pourtalesia,  have  been 
^und  by  Alexander  Agassis  among  the  results  of  the  deep-dredging 
operations  of  Count  Pourtales  in  the  Strait  of  Florida,  showing  a 
wide  lateral  distribution ;  while  even  a  deeper  interest  attaches  to 
the  fact  that  while  one  family  type,  the  Echinothuridse,  has  been 
hitherto  known  only  in  a  fossil  state,  the  entire  group  find  nearer 
allies  in  the  extinct  faunas  of  the  Chalk  or  of  the  earlier  Tertiaries 
than  in  that  of  the  present  period. 


MISCELLANEOUS. 

On  Thread'Cells  and  Semen  in  Marine  Sponges.     By  T.  Eimer. 

The  researches  which  have  been  made  during  the  last  few  years 
on  sponges  have  led  to  the  recognition  of  striking  affinities  between 
these  animals  and  the  Coolenterata ;  nevertheless  certain  important 
differences  in  their  organization  and,  in  particular,  in  their  histolo- 
gical structure  even  recently  checked  those  who  would  have  been 
most  disposed  to  unite  these  two  groups.  M.  Hackel  said,  in  1869 : 
— "  The  complete  absence  of  the  urticant  organs  in  all  the  Sponges, 
the  constant  presence  of  these  same  organs  in  all  the  Coralliaria,  the 
Hydromedusffi,  and  the  Ctenophora,  constitute  at  present  the  sole 
morphological  character  which  separates  in  a  dear  and  definite  manner 
the  first  of  these  classes  from  the  three  others.     I  have  in  con- 
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sequence  proposed  already,  in  my  monograpli  of  the  Monera,  and, 
later  still,  in  my  '  Natiirliche  Schopfungageschichte,'  to  nnite  these 
three  last-named  classes  nnder  the  ancient  name  of  Acalephes  or 
Coids  (orticant  animals)." 

Notwithstanding  the  existence  of  this  differential  character,  the 
idea  that  the  sponges  are  only  an  inferior  group  of  the  Coelenterata 
had  gained  ground.  Thus  M.  Clans,  in  the  second  edition  of  his 
work  on  zoology,  divides  the  suhkingdom  of  the  Coelenterata  into 
three  classes — ^namely,  the  Spongise,  Anthpzoa,  and  CtenophorsB.  This 
grouping,  which  might  appear  rather  rash,  has  just  heen  confirmed  in 
a  striking  manner  hy  the  discovery,  due  to  M.  Eimer,  of  urticant 
organs  in  the  sponges.  This  naturalist  has  observed  some  organs  of 
this  nature  in  a  certain  number  of  siliceous  sponges  more  or  less  re- 
lated to  the  Renierm, 

In  one  species  with  remarkably  viscous  sarcode  the  urticant  cells 
are  found  disseminated  without  any  regular  arrangement,  but  never- 
Uieless  frequently  round  the  spicules,  and  most  frequently  surrounding 
tiiroughout  their  whole  extent  the  openings  which  give  access  to  the 
afferent  currents.  They  cover  in  particular  abundance  the  cavity 
of  the  stomach ;  it  seems,  on  the  contrary,  that  they  are  wanting 
at  the  surface  of  the  animal.  Their  form  is  an  abbreviated  oval,  as 
in  many  of  the  Coelenterata.  Amongst  those  which  are  completely 
developed,  numerous  ceUs  in  the  course  of  formation  are  found. 

The  second  species  which  has  presented  urticant  cells  has  oscula 
opening  most  frequently  on  papilliform  eminences  and  conducting 
into  canals  lined  with  an  extremely  distinct  membrane.  It  is  this 
membrane  which  is  furnished  with  urticant  cells,  in  all  degrees  of 
development ;  they  are  more  spherical  and  a  little  smaller  than  in 
the  preceding  species.  Where  the  canals  abut  on  the  exterior  sur- 
fiice  of  the  body,  they  give  place  to  ordinary  cells. 

A  third  species  of  sponges  with  urticant  cells  approaches  very  closely 
to  the  preceding,  but  differs  from  it  by  the  absence  of  a  cutaneous 
layer  and  in  the  nature  of  its  spicules.  The  canals  serving  for  the 
passage  of  the  efferent  currents  are  of  the  same  width,  and  have  the 
same  arrangement  as  in  the  preceding,  except  that  they  are  only 
tined  with  a  very  delicate  membrane — so  delicate,  in  fact,  that  it  is 
often  difficult  even  to  prove  its  existence.  This  membrane  bears  the 
urticant  cells  and  cells  of  formation  in  all  degrees  of  development ; 
but  the  urticant  cells  are  very  rare  in  the  midst  of  the  others.  This 
species,  which  thus  forms  a  passage  between  the  sponges  with  urti- 
cant cells  and  those  which  are  destitute  of  these  organs,  may  be  re- 
garded as  an  arrest  of  development  of  the  preceding. 

The  fourth  form  has  no  trace  of  a  membrane  lining  the  tubes 
which  serve  for  the  passage  of  the  efferent  currents.  Its  tissue,  in 
most  cases,  is  still  more  delicate  than  that  of  the  preceding,  from 
which  it  differs  also  in  the  spicules.  It  is  ordinarily  colourless ;  but 
yet  individual  specimens  are  found  which  have  a  slight  reddish-blue 
tfAoxa ;  and  firom  these  we  pass  to  others  which  are  of  a  violet-blue. 
Among  a  great  number  of  specimens  of  the  bluish  variety,  M.  Eimer 
has  found  some  which  were  filled  with  urticant  cells  of  a  type  totally 
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different  from  that  which  he  had  obseired  in  the  other  speciee,  bat 
bearing,  like  the  others,  yery  long  threads.  The  mticant  cells  here 
not  only  cover  the  internal  surface  of  the  efferent  tabes ;  they  are 
diffused  throughout  the  whole  sponge,  with  their  numerous  cells  of 
formation  in  all  stages  of  development.  It  can  be  proved  dearljby 
the  latter  that  the  essential  part  of  the  urdcant  cell  (that  is  to  say, 
the  urticant  organ)  originators  from  the  nucleus.  The  different  in- 
dividuals here  do  not  present  the  same  uniformity  that  is  observed 
in  the  preceding  species ;  they  are  seen  to  differ  the  one  from  the 
other  in  the  numerical  proportion  of  the  cells  in  course  of  formation 
and  those  fully  developed.  In  certain  specimens  we  only  find  cells 
in  course  of  formation  ;  in  others,  as,  for  example,  in  the  colourless 
variety,  we  no  longer  find  even  those. 

M.  Eimer  remarks  that,  whilst  Leuckart  and  Hackel  think  that  it 
is  through  the  calcareous  sponges  that  the  change  from  sponges  to 
corals  takes  place,  the  disooveiy  of  the  urticant  cells  reveals  a 
remarkable  affinity  between  the  siliceous  sponges  and  the  Coelen- 
terata. 

In  addition  to  these  details  on  the  urticant  organs,  the  author 
communicatee  the  results  of  his  observations  on  the  nourishment  of 
the  sponges,  which  consists  of  little  Crustacea,  like  that  of  certain 
polypes,  and  on  the  existence  in  these  animals  of  incontestable 
sooeperms.  This  is  not  the  first  time  the  existence  of  zoosperms 
in  the  sponges  has  been  noticed.  Some  bodies  of  that  nature 
were  found  by  lieberkiihn  in  the  Spongillm ;  and  other  natura- 
lists have  indicated  their  existence  in  marine  sponges.  But  several 
of  these  observations  were  contested;  it  was  supposed  that,  in 
certain  cases  at  least,  flagellated  cells  or  Infusoria  had  been  taken 
for  zoosperms.  M.  Eimer  figures  perfectly  characteristic  zoosperms 
which  he  has  observed  in  numerous  gelatinous,  siliceous,  and  cal- 
careous sponges.  Through  the  tissues  will  be  found  distributed 
spherical  or  oval  balls,  the  surfiice  of  which  appears  granulated. 
A  very  strong  magnifying-power  shows  us  that  these  granules  are 
caused  by  myriads  of  heads  of  zoosperms,  which  have  their  tails 
turned  inward.  When  this  ball  has  been  broken,  it  may  be  seen 
that  the  head  of  the  zoosperm  bears  a  well-developed  anterior 
prolongation  or  beak  {SchnaheT),  which  is  darker  than  the  other 
portions  of  the  head.  Except  the  greater  length  of  this  prolonga- 
tion, the  head  has  quite  the  same  form  as  the  zoosperms  in  man. 
The  tail  is  of  extreme  thinness ;  and  we  can  only  perceive  it  with  a 
very  powerful  objective,  such  as  the  immersion  No.  10  of  Hartnack; 
and  even  then  it  is  impossible  to  follow  it  throughout  its  length. 
We  can,  however,  see  enough  of  it  to  convince  us  that  in  the  full- 
grown  zoosperms  it  is  of  an  exceptional  length  ;  often  we  can  count 
150  /i.  These  zoosperms  originate  from  cells  with  distinct  nuclei ;  and 
M.  Eimer  believes  he  has  noticed  that  the  head  is  formed  at  the 
expense  of  the  nucleus,  whilst  the  filament  originates  from  the  proto- 
plasm. He  has  always  found  with  these  zoosperms  numerous  ova ; 
and  for  these  reasons  he  considers  the  sponges  to  be  hermaphrodites. 

At  the  same  time  that  M.  Eimer  was  studying  the  sponges  at 
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Capri,  M.  Hackel  was  also  occupied  with  these  animals  on  the  shores 
of  Dalmatia,  and  had  likewise  ascertained  the  existence  of  zooeperms 
and  ova  in  the  calcareoos  and  siliceoos  sponges*.  The  results  of  his 
researches  had  even  been  published  a  little  before  the  memoir  of  M. 
Eimer.  The  latter,  however,  thinks  Kackel,  like  Huxley  and  lie- 
berkiihn,  had  not  under  examination  any  completely  developed  zoo- 
sperms,  but  only  slightly  advanced  forms  of  those  elements.  As, 
however,  Hackel  has  observed  a  direct  fecundation,  M.  Eimer  hazards 
the  supposition  that  there  may  be  some  sponges  in  which  the  zoo- 
sperms  are  arrested  at  one  of  the  inferior  stages  of  their  develop- 
ment.— Archivfwr  tnilcroskopische  Anatomie,  vol.  viii.  Heft  2;  Bill, 
Univ.  August  15,  1872,  BuU,  Scient.  p.  350. 

Investigations  upon  the  Development  of  the  Gregarinaa. 

By  E.  VAN  BSNEDEN. 

The  investigations  of  M.  E.  van  Beneden  upon  the  Oregarina 
gigantea  of  the  lobster  confirm  the  observations  of  lieberkiihn 
upon  the  transformation  of  certain  amoeboid  forms  into  Gregarince ; 
only  the  phases  are  here  somewhat  different  from  those  observed  in 
the  Oregarinas  of  the  earthworm.  The  author  found,  in  the  small 
intestine  of  the  lobster,  some  smaU,  finely  granular,  protoplasmic 
masses,  destitute  both  of  membrane  and  nucleus.  These  masses, 
which  are  continually  changing  their  form,  greatly  resemble  Prota^ 
moAa  primiiiva  or  P.  agilis  of  Hackel,  from  which  they  differ  only 
by  presenting  fine  molecular  granulations  even  to  the  periphery,  and 
by  never  emitting  true  pseudopodia.  According  to  HackeFs  nomen- 
dature,  these  would  be  true  gymnocytodes. 

Side  by  side  with  these  we  find  small  protoplasmic  globules,  which 
differ  from  them  only  by  having  lost  the  faculty  of  moving  and 
changing  their  form.  They  have  no  enveloping  membrane  any  more 
than  the  former ;  but  their  spheroidal  form  is  preserved  by  a  peri- 
pheral layer  of  denser  and  less  fluid  protoplasm. 

With  tiiese  globular  and  motionless  forms  we  find  others  perfecUy 

similar  to  them,  except  that  they  have  one  or  two  prolongations 

which  cannot  be  assimilated  to  pseudopodia,  but  rather  to  the 

movable   stalk  of  the  NoctilucoR.     M.  van   Beneden  names  these 

generative  cytodesj  because  it  is  these  which  directiy  give  birth  to 

the  Oregarinas,     When   there   are   two  prolongations,  these  are 

inserted  at  but  a  little  distance  apart.     One  of  these  prolongations, 

which  is  shorter  and  more  slender  and  with  paler  outlines  than  the 

other,  and  only  contains  very  fine  granules,  is  almost  destitute  of 

mobility.    When  brought  against  a  hard  body,  it  is  seen  to  bend ; 

and  the  bend  thus  produced  persists  for  a  very  long  time.     The 

other  prolongation  is  considerably  longer  and  stouter,  with  stronger 

outlines  and  a  more  refractive  protoplasm.     Besides   a  very  fine 

punctation,  it  contains  opaque  granules,  which  are  very  numerous  at 

its  slightly  widened  extremity.    This  process  is  endowed  with  an 

extreme  mobility,  which  is  manifested  in  two  modes.     It  may 

swing  about  like  the  stalk  of  the  Noctiluca^  or  present  an  infiection 

*  Jenairche  Zeitschrift,  vol.  vi.  Heft  4. 
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which  is  propagated  from  the  extremity  towards  the  bate,  and 
which  is  followed  by  a  sudden  straightening  of  the  whole  ana.  At 
the  same  time  that  this  movement  of  straightening  is  made,  a  car* 
rent  carries  the  granular  protoplasm  from  the  centre  of  the  cytoda 
into  the  interior  of  the  arm.  This  action  repeated  produces  an 
elongation  of  the  arm,  which  is  accompanied  by  a  narrowing  of  its 
basal  portion  and  an  accumulation  of  opaque  granulations  in  ita 
terminal  part 

When  the  mobile  arm  has  attained  a  certain  length,  it  separates 
from  the  body  of  the  cytode,  and  moves  like  a  Nematode  worm.  We 
shall  soon  see  what  further  transformations  it  undergoes. 

After  this  arm  has  separated  and  acquired  an  independent 
existence,  the  other  process  follows  the  course  of  its  development, 
and  arrives  at  the  same  state  as  the  former  one ;  only  for  this 
purpose  it  requires  the  whole  remainder  of  the  body  of  the  cytode. 

If  M.  van  Beneden  has  correctly  coordinated  the  different  phases 
which  he  has  been  able  to  observe  in  the  intestine  of  the  lobster, 
we  must  conclude  that  a  single  cytodo  gives  origin  successively  to 
two  prolongations,  each  destined  to  become  developed  into  a  Or^a-^ 
rina :  one  separates  from  the  body  of  the  C3rtode,  the  other  ab- 
sorbs the  rest  of  that  body. 

These  protoplasmic  filaments,  endowed  with  very  active  move- 
ments, the  author  designates  by  the  name  of  pseudofilarice ;  he  sup- 
poses that  it  is  their  resemblance  to  young  Nematode  worms  which 
has  led  certain  authors  to  assume  that  the  Oregarinoi  are  a  phase  in 
the  evolution  of  the  Nematoda. 

These  pseudofilarise  are  thinned  at  one  of  their  extremities,  and 
slightly  inflated  at  the  opposite  (cephalic)  extremity,  which  is  always 
strongly  charged  with  refractive  granules.  After  a  certain,  period 
of  activity  their  movements  slacken ;  the  length  of  the  body  g^- 
dually  diminishes  at  the  same  time  that  its  width  increases,  espe- 
cially in  the  anterior  part.  Then  all  movement  ceases,  and  the 
pseudofilaria  remains  motionless.  Towards  the  middle  of  the  body, 
there  appears  a  dark  circular  spot,  formed  by  a  material  more 
refractive  than  the  protoplasm,  and  the  limits  of  which  become  more 
and  more  distinct;  this  is  the  nucleolus.  Around  the  nucleolus 
there  appears  a  transparent  zone  without  granulations,  the  limits  of 
which  are  ab  first  not  very  distinct,  and  which  becomes  the  wucUtis 
of  the  cell.  The  pseudofilaria  shortens  and  becomes  more  or  less 
oval ;  and  an  anterior  projection  or  swelling,  in  which  the  refractive 
granules  have  a  tendency  to  accumulate,  begins  to  be  distinguish- 
able. 

We  have  then  before  us  a  Oregarina  which  has  no  longer  any 
important  changes  to  undergo.  It  becomes  elongated  and  acquires 
more  and  more  the  form  of  a  tube  slightly  dilated  in  its  anterior 
part.  The  posterior  part  becoming  more  elongated  than  the  anterior, 
the  nucleus  finally  settles  at  the  extremity  of  the  anterior  third  of 
the  body.  The  refractive  granules  accumulated  in  the  anterior 
terminal  inflection  form  a  mass  separated  from  the  granular  proto- 
plasm of  the  rest  of  the  body  by  a  sort  of  transverse  septum,  formed 
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by  a  layer  of  transparent  protoplasm.  The  external  part  of  the 
protoplasm  of  the  body,  which  at  first  formed  a  simple  homogeneous 
and  transparent  layer  without  granules,  becomes  more  and  more 
distinctly  bounded,  and  soon  presents  the  form  of  a  membrane  with 
a  double  contour.  The  nndeus  becomes  regularly  oval  and  also 
snnounds  itself  with  a  membrane. 

By  these  changes  and  its  increase  in  size  the  pseudofilaria  finally 
acquires  the  definitive  form  of  Oregarina  gigantta^  and  a  length  of  as 
mueh  as  16  millims. 

M.  van  Beneden  follows  this  description  of  the  deyelopment  of  the 
Qregarina  with  some  very  interesting  general  considerations  upon 
the  Ifonera  and  the  Monerian  phase  of  the  OregarinoB,  According 
to  him,  if  we  admit  that  the  substanoe  of  the  Monera  and  cytodes  is 
identical  with  the  sarcode  of  the  Khizopoda  and  the  protoplasm  of 
cells,  as  regards  physical  and  vital  properties,  we  must  regard  it  as 
different  from  those  bodies  from  a  chemical  point  of  view,  sinee  it 
also  contains  the  elements  of  the  nuclear  organs,  which  are  differen- 
tiated from  it  in  the  cell.  He  consequently  proposes  the  name  of 
plasson  for  the  constittUive  substance  of  the  hodg  of  the  Monera  and 
cytodes.  Although  recognizing  with  him  that  both  in  the  ontogenic 
and  in  the  phylogenic  series  we  always,  at  the  beginning,  find  this 
plasson  before  meeting  with  cell-formations,  it  seems  to  us  that  the 
necessity  for  this  neologism  has  not  yet  made  itself  felt.  Our 
knowledge  with  regard  to  the  nuclear  formations  compared  with 
protoplasm  is  too  unsatisfactory  to  render  it  very  urgent  for  us  to 
distinguish  these  substances  by  names  destined  to  indicate  their 
chemical  differences.  Moreover,  if  we  were  to  commence  this  course, 
we  could  not  stop  at  the  nomenclature  proposed  by  M.  van  Beneden ; 
it  would  be  necessary  to  have  : — a  first  name  for  the  living  substance 
vhich  does  not  present  either  nucleolus,  nucleus,  or  enveloping  mem- 
brane ;  a  second  for  that  which  has  already  abandoned  the  elemento 
necessary  for  the  formation  of  the  nucleolus ;  a  third  for  that  from 
which  have  been  separated  the  elements  of  a  nucleolus  and  a  nucleus, 
bodies  which  M.  van  Beneden  regards  as  chemically  distinct  (p.  146) ; 
and  a  fourth  for  that  which,  besides  these  nuclear  organs,  has 
famished  the  elemento  of  an  enveloping  membrane.  This  list  is 
still  incomplete ;  we  should  have  to  add  to  it,  among  others,  the 
protoplasm  of  the  lepocytodes.  It  must  be  remarked,  moreover, 
that  the  substance  to  which  M.  van  Beneden  wishes  to  give  the 
name  of  plasson,  on  account  of  ito  chemical  composition,  is  already  a 
complex  substance,  even  from  a  histological  point  of  view,  since  the 
author  recognizes  in  the  interior  of  the  transparent  mass  granules 
of  two  kinds,  one  kind  being  regarded  by  him  as  nutritive,  com- 
bustible elemento ;  he  even  explains,  by  the  presence  or  absence  of 
these  granules,  the  different  manner  in  which  the  niovable  and 
immovable  arms  of  the  Oregarince  in  the  amoeboid  stote  behave. 

The  ontogenic  development  of  the  Gregarinas,  as  M.  van  Beneden 
indicates,  represente  in  an  abridged  form  the  phylogenic  develop- 
ment of  the  oell.  We  have  here  an  example  of  endogenous  gene- 
ration by  the  formation  of  the  nucleus  iu  the  body  of  the  pseudo- 
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filaria ;  but  in  the  nuclear  formation  it  is  the  nucleolus  that  fint 
appears — a  fact  which  it  is  important  to  notice,  and  which  is  the 
more*  striking  because  M.  yan  fieneden  has  observed  in  the  adult 
0.  gigantea  a  suocessiye  disappearance  and  reappearance  of  the 
nucleoli. 

To  sum  up,  the  Oregarina  of  the  lobster  would  pass,  in  the  ooiuse 
of  its  embryonic  development,  through  the  following  phases : — the 
Monerian  phase,  the  phase  of  the  generative  cytode,  that  of  the 
pseudofilaria,  that  of  the  protoplast,  that  of  the  encysted  Qrtga/nM, 
and  that  of  psorospermia. 

«  There  would  therefore  be  in  its  evolution  two  phases  dnrmg 
which  reproduction  would  take  place  by  division : — 1,  that  which 
gives  origin  to  the  psorospermise  after  enoystation  ;  2,  that  in  which 
the  generative  cytode  produces  pseudofils^iffi. — Journal  de  Zoologie^ 
tome  i.  (1872)  pp.  134-165;  BibL  Univ,,  Arch.  de$  Sd.  July  15, 
1872,  p.  266. 

Diatotns  in  Hot  Springs. 

Dr.  Blake  lias  collected  diatoms  at  a  hot  spring  in  Pueblo  valley, 
Humboldt  Co.,  Nevada,  the  temperature  of  which  was  163°  F. 
More  than  fifty  different  species  were  recognized  by  him ;  and  they 
were  found  to  be  mostly  identical  with  the  species  found  in  beds  of 
infusorial  earth  in  Utah  and  described  by  Ehrenberg,  showing  that 
the  latter  must  have  been  accumulated  in  a  hot  lake,  of  about  tiie 
same  temperature.  No  other  living  species  were  found  in  the  hot 
waters,  excepting  red  algse.  The  deposit  was  a  large  one,  and  in  it 
there  were  concretions  of  silica.  On  making  a  thin  section  of  one  of 
these  concretions,  a  pair  of  legs  of  a  coleopterous  insect  were  visible 
in  the  quartz ;  the  greater  part  of  the  concretion  was  made  up  of 
petrified  algse. 

In  one  of  the  hot  springs  at  the  California  geysers,  having  a  tem- 
perature of  198^  F.,  he  found  two  kinds  of  Conferva — one  capillary, 
resembling  Hgdrocroeis  BischoffU,  but  larger ;  the  other  a  filament, 
with  globular  enlargements  at  intervals.  In  another  spring,  the 
temperature  174°  F.,  many  Oscillariad  were  found,  which  by  the 
interlacement  of  their  delicate  fibres  formed  a  semigelatinous  mass, 
and  also  two  diatoms.  In  the  water  of  the  creek  of  Geyser  Canon, 
112°  F.,  the  algee  formed  layers  sometimes  3  inches  thick,  covering 
the  bottom'  of  the  pools,  and  the  same  diatoms  were  found  as  in  the 
174°  spring.  The  waters  are  acidulated  by  the  presence  of  free 
sulphuric  acid  ;  and  Dr.  Blake  suggests  that  this  may  account  for  the 
rarity  of  diatoms.— -iVoc.  Co!.  Acad.  Sd.  iv.  pp.  183, 189, 193, 197. 

On  the  Habits  of  Galeodes  pallipes.     By  Prof.  Cope. 

Prof.  Cope  exhibited  a  specimen  of  a  Oaltodes,  probably  O.  paUipes 
of  Say,  taken  in  the  town  of  Denver,  Colorado,  by  Dr.  Gehrung. 
According  to  that  gentleman,  it  was  common  in  that  place  in  houses, 
and  was  an  enemy  and  destroyer  of  the  Cimex  ledtdarius  (bed-bng). 
In  captivity,  it  showed  a  preference  for  them  as  food,  and  cmahei 
them  in  its  short  falces,  preliminary  to  sucking  their  juices. — Proc, 
Acad.  NaU  Sd.  Phil,  part  iii.  p.  295  (1872). 
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XLV. — On  the  Hydroid  Lar  sabellaram,  Gossej  and  its  Bepro^ 
duction.    By  the  Rev.  Thomas  Hincks,  B. A.,  F.R.S. 

[Plate  XIX.] 

Mant  yeaiB  have  elapsed  since  ]tf r.  Gosse  described,  in  the 
'  Transactions  of  the  Linnean  Society/ a  remarkable  Hydroid, 
whiek' he  named  Lar  saheUarum.     From  that  time  to  the 

E resent  nothing  more  has  been  heard  of  it ;  and  meanwhile  it 
as  been  regarded  with  a  kind  of  polite  suspicion,  and  has 
held  its  place  in  our  systematic  works  almost  on  sufferance. 
The  unique  oddity  of  its  confiraration  and  the  grotesqueness 
of  its  attitude,  as  depicted  by  Mr.  Gosse's  pencil,  are  such  as 
to  justifT"  some  amount  of  incredulity,  or  at  least  to  create  a 
desire  for  ftirther  information.  AUman,  with  a  mixture  of 
courtesy  and  scepticism,  says  of  it,  '^  we  are  almost  tempted  to 
regard  it  as  an  abnormal  condition  of  some  other  form ;"  and 
in  my  *  History  of  the  British  Hydroid  Zoophytes '  I  have 
assigned  it  a  provisional  place^  in  the  hope  that  some  new  light 
might  be  thrown  upon  it  by  further  observation.  Under  these 
circumstances  it  was  with  peculiar  pleasure  that  I  obtained 
daring  the  past  summer  a  fine  colony  of  this  half-mythical 
Hydroid  in  full  maturity,  and  am  thus  enabled  both  to  remove 
all  doubts  as  to  its  true  nature,  and  to  complete  the  history 
of  which  Gosse  has  given  us  the  first  lines. 

The  Lar  was  dre(%ed  off  the  Capstone  at  Ilfracombe  ;  and 
its  polvpites  were  distributed  along  the  margin  of  a  Sabella- 
tube,  the  very  habitat  in  which  Gosse's  specimen  occurred. 

In  the  6rst  place,  I  am  able  to  vouch  for  the  general  accuracy 
of  the  figure  which  its  discoverer  has  given  us,  and  can  affirm 
that,  extraordinary  as  it  looksy  it  does  no  more  than  justice  to 
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the  original.  It  may,  perhapfi^  be  admitted  that  the  sldlfiil 
pencil  of  the  artist  has  introduced  the  slightest  touch  of  cari- 
cature ;  but  it  really  only  serves  to  bring  out  more  strikingly 
the  remarkable  peculiarities  of  the  creature. 

The  most  marked  characteristics  of  the  genus  Lar  are  to  be 
found  in  the  number  and  disposition  of  the  tentacles^  and  in  the 
curious  head-like  lobe  in  which  the  body  of  the  polypite 
terminates  above.  The  arms  are  reduced  to  two,  whicn  spnng 
close  together  from  the  base  of  a  prominent  bilabiate  proboscis 
endowed  with  great  mobility :  they  are  smooth,  not  muricated 
or  roughened  with  clusters  of  thread-cells,  and  very  extensile. 
These  two  tentacles  face  the  mouth-bearing  proboscis,  and  act 
with  it  in  the  capture  of  food  ;  they  are  frequently  jerked  in 
the  direction  of  the  latter  organ,  which  is  furnished  with  two 
broad  lips,  and  is  itself  capable  of  the  freest  and  most  enei|[etic 
movement.  The  proboscis  is  marked  oflf  from  the  rest  of  the 
body  bv  a  well-defmed  constriction ;  near  the  top  of  it  occurs 
a  sinail  space,  which  is  thickly  paved  with  thread-cells, 
forming  a  Kind  of  boss  a  little  below  the  summit  (PL  XIX. 
fig.  2,  a)  •  The  polypites  are  fusiform,  with  a  trace  of  brownish 
colour  a  little  below  the  terminal  lobe,  perfectly  sessile,  and 
quite  naked ;  they  are  very  active  and  livdy  in  their  movements, 
and  are  constantly  throwing  the  body  and  tentacles  into  the 
most  fantastic  attitudes.  ^^  The  ludicrously  close  resemblance'' 
which  they  bear  to  the  human  figure  has  already  been  noticed 
by  Gosse,  and  will  be  apparent  to  any  one  on  a  reference  to  the 
Plate  (PI.  XIX.  fig.  1).  In  this  genus,  then,  we  have  a  most 
interesting  modification  of  the  structure  that  prevails  amongst 
the  Hydroida.  Instead  of  a  wreath  of  tentacles  immediately 
surrounding  the  mouth,  or  several  whorls  distributed  over  the 
body,  we  have  here  two  tentacles  only,  placed  on  one  side  and 
opposed  to  a  highly  developed  movable  proboscis,  which  acts 
energetically  with  them  in  the  capture  of  prey,  and  compensates 
for  the  reduced  number  of  the  prehensile  arms. 

Gosse  was  not  so  fortunate  as  to  meet  with  the  reproductiye 
zooids,  and  was  therefore  unable  to  give  a  satisfactory  diagnosis 
of  the  genus  ;  but  the  Ilfracombe  specimen  supplied  this  de- 
ficiency, and  has  shown  that  the  gonosome,  no  less  than  the 
trophosome.  is  marked  by  very  distinctive  cnaracters. 

The  fertile  polypites  of  Lar  (PL  XIX.  fig.  lyff)  are  distri- 
buted along  the  creeping  stolon,  amongst  the  alimentary  zooids, 
and  bear  a  strong  general  resemblance  to  those  of  BydracUnia, 
They  are  slender,  somewhat  filiform  bodies,  destitute  of  ten- 
tacula,  and  terminated  at  the  free  extremitv  by  a  globular  en- 
largement, in  which  many  thread-cells  are  imbedd^ ;  they  are 
generally  inferior  in  size  to  the  alimentary  polypites.   The  re- 


arul  its  Reproduction,  315 

productive  buds  are  borne  in  clustets  of  three  or  four  on  the 
upper  portion  of  the  bodj,  and  when  mature  detach  themselves 
as  free  medusiform  zooids  {plancblaata*) :  they  are  destitute 
of  an  ectothecal  coverine  (a  character  whicn  the^*  sfiare  with  the 
goDoxooids  of  Clavateua^  Corymarphaj  and  (fladoTiema).  and 
are  therefore  freely  exposed  to  the  surrounding  water.  In  an 
early  stage  of  development  the  buds  are  much  elongated 
(PL  XIX.  fig.  1),  and  take  on  their  hemispherical  form  as 
th^  approach  maturity. 

The planoblast  (PL  aTX.  figs.  3. 4),  at  the  time  of  its  libera- 
tion, is  ahnost  hemispherical  in  form ;  the  umbrella  is  perfectly 
colourless  and  destitute  of  thread-cells.  The  digestive  sac  or 
manubrium  is  very  mutable  in  shape;  normally  it  is  sub- 
cylindrical^  and  somewhat  swollen  at  the  base,  with  a  sUghtly 
lobate  mouth.  Six  radiating  canals  traverse  the  umbrella, 
terrnhfiating  on  the  margin  in  as  many  oval  bulbs  of  a  brownish 
colour,  from  which  six  smooth  tentacles  originate.  Both  ocelli 
and  Hthocysts  are  wanting ;  but  halfway  between  every  two 
tentacles  a  minute  sac  occurs  on  the  margin  of  the  umbrella, 
containing  two  or  three  glittering  bodies,  which  appear  to  be 
thread-cells  (PI.  XIX.  fie.  6).  The  planoblast,  when  detached, 
bears  with  it  a  portion  of  the  peduncle  which  had  formed  the 
bond  of  connexion  between  it  and  the  parent  stock ;  this  sur- 
vives as  a  somewhat  conical  process  above  the  base  of  the 
manubrium  (PI.  XIX.  fig.  8,  a?),  but  is  no  doubt  absorbed 
after  a  time. 

Six  is  an  unusual  number  for  the  radiating  canals :  amount 
the  British  H^droida  it  is  met  with  only  in  Clavatetla  (which 
has  also  occasionally  four)  and  in  the  genus  Willsia  of  Forbes. 
The  smooth  tentacles  (which  closely  resemble  those  of  the 
polypite),  the  absence  of  the  customary  organs  of  sense,  and 
the  minute  marginal  sacs  with  thread-cells  may  also  be  noted 
as  significant  characters  f. 

There  can  be  no  doubt  that  the  genus  Lar  must  stand  as 
the  type  of  a  distinct  family  amongst  the  Hydroida  Athecata, 
whidb  wiU  present  features  as  strongly  marked  as  those  of  any 
group  in  the  suborder.  Indeed  the  important  modification  in 
the  structure  of  the  polypite  has  scarcely  a  parallel  within  the 
limits  of  the  whole  oraer.     A  question,  however,  arises  as  to 

*  Planoblast  (wandering  bud)  is  a  bappy  and  expressive  tenn  Intro* 
duced  by  Alhnan  to  designate  tne  free  gonozooid. 

t  Allman  considers  it  probable  that  the  marginal  sac  is  the  origin  of 
^*  what  in  the  adult  Medusa  would  become  an  interradial  marginal  tentacle  '* 
('Monograph  of  the  Gymnoblastic  or  Tubularian  Hydroids/  part  ii.  p.  427). 

The  sabstance  of  this  paper  was  communicated  to  Prof.  A.llman  by 
letter,  and  is  incorporatea  in  the  second  part  of  hb  *  Monograph '  just 
wmed  by  the  Ray  Society. 

23* 
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the  name  of  the  famil  j.  LaridcB  (which  would  be  the  natural 
designation,  and  which  I  have  adopted  in  my  *  Histoiy')  has 
been  appropriated  by  the  omithologiflts ;  and  AUman  proposes 
to  subfititute  for  it  the  compound  nydrolaTidcB.  I  confess  that 
I  have  serious  doubts  as  to  the  expediency  of  this  change.  It 
seems  to  me  that  no  practical  inconvenience  of  any  momcait  is 
likely  to  arise  from  the  identity  of  the  two  family  names,  under 
the  circumstances  of  the  case ;  while  there  is  a  positive  dis- 
advantage in  the  adoption  of  a  term  which  does  not  at  once 
suggest  the  typical  genus.  The  rules  respecting  zoological 
nomenclature  have  been  framed  with  a  view  to  general  con- 
venience, but  are  not  to  be  inflexibly  applied  without  reffaid 
to  special  circumstances.  In  the  present  case  I  should  fed  in- 
clined to  retain  the  name  LaridcB^. 

The  following  is  the  amended  diagnosis  of  the  genus  Lor^ 
and  of  the  only  known  species. 

Subkingdom  CCELENTERATA. 

Order  HTDROIDA. 

Suborder  ATHECATA,  Hincks. 

Fam.  LaridaB. 

Grenus  Lar,  Gosse. 

Polypites  fusiform,  developed  on  a  creeping  filiform  stolon 
clothed  with  a  polypaiy ;  tentacles  two,  filiform,  springing  from 
one  side  of  the  base  of'^a  bilabiate  proboscis,  wnicn  is  separated 
by  a  constriction  from  the  rest  of  the  body.  Reproduction  bj 
means  of  medusiform  planoblasts,  which  are  borne  on  im- 
perfectly developed  polvpites  (blastostyles),  terminating  above 
m  a  spnerical  cluster  of  thread-cells. 

GrONOZOOlD :  umbrella  (at  the  time  of  liberation)  subhemi- 
spherical;  manubrium  destitute  of  oral  tentacles;  radiating 
canals  six ;  marginal  tentacles  six,  springing  from  non-ocellat^ 
bulbs. 

Lar  sabeHarumy  Gosse. 

Polypites  about  ^  inch  in  height ;  a  patch  of  thread-cells 
near  the  summit  of  the  terminal  lobe:  mouth  furnished  with 
two  broad  lips :  tentacula  very  extensile,  smooth. 

Gonozooias  borne  in  clusters  of  three  or  four  on  the  upper 

Eortion  of  the  slender  blastostyles :  umbrella  (at  the  time  of 
beration)   colourless,  destitute  of  thread-cells;  manubrium 
subcylindrical,  slightly  swollen  at  the  base,  of  a  reddish-brown 

*  CaaoB  like  the  pieaent,  in  which  two  family  names  aie  identical  while 
the  names  of  the  typical  genera  differ  (Lar,  Laru8\  are  likelj  seldom  to 
occor. 
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colour,  not  reaching  to  the  orifice  of  the  bell ;  tentacles  smooth, 
sprin^g  from  brown  bnlbs;  a  minute  marginal  sac,  with 
toread-cells,  halfway  between  every  two  tentacles. 

Hah,  Bfiracombe,  off  the  Capstone,  in  shallow  water,  on  the 
tabe  of  a  SabeUa. 

EXPLANATION  OF  PLATE  XIX. 

Fig,  1.  A  colony  of  Xor  MbeUarum,  Oosse,  highly  magnified :  /  f,  fertile 

poljpitea,  laden  with  the  reproductiye  buds. 
Fig,  2.  A  single  poljpite  (a  portrait)  :  a,  collection  of  thread-cells. 
Fig,  8.  The  medusiform  gonozooid  or  planoblast :  x,  the  remains  of  the 

p^uncle  by  which  it  was  attached. 
Fig,  4.  Tne  same,  with  the  tentacles  extended. 
Fig,  5.  The  same,  as  seen  from  above. 
Fig,  6.  The  marginal  sac,  containing  thread-cells. 


XLVI. — Notes  on  Colecpteraj  with  Descriptions  of  new  Oenera 
and  Species. — Part  II.    By  Francis  P.  JPascoe,  F.L.S.  &c. 

[Plate  XV.l 

lAst  of  Oenera  and  Species. 

TROGOSITIDiE, 
„      .   ,       .    .„  Abbhsnodinjb. 

Neaspis  (n,  g.)  viUosa.  t»_  t.*i.  i  •    v 

Peltis  monilAta.  Prophtiiahnus  sanguinalis. 

jplampennis. 

CUPESIDiE.  Stratiorrhina  (n.  g,)  xiphias,  WeUw, 

Cupes  ocularis.  Eupsalis  promissus. 

BRENTHTD-^;.  Bklophebina 

Taphbodkeinjs.  Blysmia  («.  g.)  ruficollis. 

Taphroderes  filiformis.  Ceocefhaunjb. 

obtusus.  Oeocephalus  intematus. 

Efhbbocbbinjb.  tenuitarsis. 

lonthocenis  ophthalmicus.  Ithtbtsninjb. 

TEACHMJzmiB.  PhocyHdes  (n.  g,)  coUaris. 

^—  ebeninus. 
Tradielixus  Howittii.  Achrionota  (n.  g,)  bilineata. 

Cordus  semipunctatus. 
Amorphocepnalus  sulcicollis. 

Neaspis. 

(TrogositidsB.) 

Oa^  transyersnm ;  dypews  brevis,  sutara  clypeali  fere  obsoleta ; 
labrvm  late  transversum.  Mentum  parvum,  subrotundatum  ; 
lahimm  latum,  subtransversum,  apice  anguste  truncatum,  barba- 
tum ;  maxtCUs  lobis  subseqnalibus,  interiore  mutico.  OcuU  trans- 
versi,  integri,  grosse  granulati.  Antennas  lO-articulatse,  articulo 
basali  unilateraJiter  vcdde  ampliato,  secundo  et  tertio  obcouicis,  illo 
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majore,  quarto  uaque  septimam  gradatim  breTioribuB  et  latiori- 
bos,  octaTO,  nono  et  decimo  davam  magnam  formantibiu,  aed 
duobua  ultimiB  quasi  ooojunctifl.  Proihorax  tranaYerans,  laterir 
bus  foliaoeia,  apice  late  emarginatus.  Elytra  oblonga,  lateribui 
anguste  ezplanato-marginatis.  Femora  oompreaaa,  tibim  lediB ; 
torn  lineares  4-articulati.  Cox<9  anticas  valde  tranfiverBe, 
quatuor  poetioi  approzimati.  Prostemum  angnstum.  Abdomen 
segmentifl  longitudme  fere  sBqualibua,  liberia. 

According  to  Lacordaire's  arrangement  of  the  Trogoaitidsi 
the  10-jointed  antennsB  would  place  this  genus  in  the  £go- 
liinte  ;  but  in  other  respects  it  agrees  better  with  L^erinOj  or, 
but  for  the  inner  unarmed  lobe  of  the  maxillsB,  with  Peltis,  After 
a  close  examination  of  the  tarsi^  I  can  find  no  indication  of  an 
atrophied  basal  joint,  as  is  usual  in  this  family^  although  it  is 
possible  there  may  be  one.  The  suture  between  the  ninii 
and  tenth  joints  of  the  dub  of  the  antennse  is  so  nearly  obli- 
terated that,  except  in  certain  lights,  it  does  not  seem  to 
exist ;  as  it  is,  I  mention  it  with  hesitation.  In  any  case,  the 
genus  is  especially  differentiated  in  having  seven  joints  only 
to  the  antennce  exclusive  of  the  club :  and  it  shoufd.  I  think, 
form  the  type  of  a  new  subfamily  (N^easpidinse).  I  received 
three  specimens  of  the  species  described  below  four  or  five 
years  ago  from  my  valued  correspondent  Dr.  Howitt,  of  Mel- 
bourne, but  without  any  precise  locality.  In  appearance  it 
is  like  Pekis  obUmgay  but  much  smaller  and  proportionally  a 
little  broader. 

Neaspis  viUosa, 

N.  depressa,  ovalis,  supra  fasca  et  subgriseo-villosa,  maiginibuB  pro- 
thorads,  labro,  antennis,  corpore  infra  pedibusque  paOide  femi- 
gineis ;  capite  prothoraceque  sat  vage  punctato ;  scntello  semicir- 
culari;  elytris  lateribus  parallelis  prothoraoe  pamm  angostioribns, 
dorso  Btriato-punctatis,  subrugods.    Long,  i-2^  lin. 

Hah.  Australia. 

PeUia  monilata. 

P,  oblougo-ovata,  fusca,  opaca,  marginibus  prothorada  fermgineis; 
capite  prothoraceque  reticulato-panctatis,  punctifl  singnlis  in  fando 
tuberculo  ndnuto  instructis ;  antennis  ferrugineia ;  lobo  interiore 
maxillarum  transverse,  antice  rotundato,  inenni;  scutello  par?o; 
elytris  rugoso-reticulato-piuielatiBy  singnlis  lineis  tribue  deratb 
munitis ;  corpore  infra  pedibusque  piceis,  confertim  punctolatis ; 
prostemo  planato,  dilatato,  postice  late  truncato ;  aoetabnlis  an- 
ticis  occlusis ;  tibiis  antids  apice  spinoso-productiB.     Long.  4^  lin* 

Hob.  Australia. 

In  general  appearance  this  species  is  somewhat  between 
Peltts  oblonga  andP.  procera]  and,  as  in  the  latter,  the  inner  lobe 
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of  the  maxilkD  differs  from  that  ofPeliis  proper  (P.  groeaa)  in  not 
running  oat  and  ending  in  a  hook.  The  anterior  cotyloid 
cavities,  on  the  other  hand,  are  closed  in  behind ;  and  in  this 
it  differs  from  P.  procera.  It  is  this  latter  character  which 
has  induced  Dr.  Leconte  to  propose  a  new  genus  {Noaodea'^) 
for  the  reception  of  the  American  species  {aerrata  and  ail- 
phtdea) ;  but  then  these  species  are  said  to  have  the  internal 
maxillary  lobe  hooked.  Hitherto,  I  believe,  it  has  been  taken 
for  granted  that  this  is  the  case  in  all  the  species ;  and  Lacor- 
daire  even  differentiates  his  tribe  "Peltides  by  this  character. 
With  regard  to  the  anterior  cotyloid  cavities,  rather  too  much 
stress  has,  it  appears  to  me,  been  laid  on  them ;  at  least  I 
think  it  is  as  well  to  be  cautious  in  separating  generically 
nearly  allied  species  by  characters  dependmg  on  them.  Under 
an  ordinary  lens,  and  m  a  certain  light,  the  lines  on  the  elytra 
have  a  beaded  appearance,  which  suggested  the  name. 

Cupea  ocularia. 

C,  griseo-brannea ;  capite  longitudinaliter  profunda  sulcato,  supra 
oculoB  Bubbituberculato ;  oculis  amplis;  prothorace  capite  mi- 
nore,  transverso,  dorso  utrinque  fortiter  excavato,  angulis  anticis 
subacutis ;  scuteUo  postice  latiore,  rotundato ;  elytris  carlnatis, 
inter  carinulas  biseriatim  fortiter,  sat  confertim  punctatis ;  cor- 
pora infra  infuscato.    Long.  5  lin. 

Hob.  Japan. 

This  is  the  second  Asiatic  species  of  a  genus  otherwise 
American,  except  two  undescribed  species  from  Borneo  in  my 
collection ;  the  Chilian  species  (C  Latreillei)  differs  from  the 
others  in  the  antennae  having  a  large  basal  joint  and  in  other  cha- 
nicters.    The  species  before  us  is  remarkable  for  its  large  eyes. 

Taphroderea  fiUformia. 

T.  angostissimus,  nitide  piceus,  disperse  villosus;  elytris  flavo 
trifeisciatiB ;  capite  prothoraci  latitudine  fero  sequali,  subtilie- 
sime  vage  punctulato ;  rostro  apice  flavo ;  antennis  fernigineis ; 
prothorace  obsolete  impunctato,  ante  medium  valde  angusto : 
elytris  prothorace  angustioribus  et  sesquilongioribus,  apicibus 
angolo  exteriore  productis,  fjEucia  flava  ante,  altera  pone  me- 
dium tertiaque  apicali  notatis;  femoribus  anticis  ampliatis. 
Long.  3}  lin. 

Eoib.  Amazons. 

In  the  females  of  this  genus  the  antennsB  are  longer  and 
more  slender,  and  the  rostrum  is  not  stouter  at  the  base  as  in 
the  males.   The  description  of  T,  hrempea^  Gryll.,  in  Schonherr 

*  To  NotodM  must  be  referred  the  European  P.  deniata.  It  is  the  type 
of  CMifSy  C.  0.  Thomson,  a  name  of  later  date  than  No$ode$, 
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appears  to  have  been  made  from  the  latter  sex — and  not  from 
a  temale,  as  stated. 

Taphroderes  cbtueus. 

2*.  robustior,  nitide  pioeus,  IsTigatns,  capite  qnam  prothoraoe 
mTilto  angnstiore,  obsolete  pimctalato;  rostro  panlo  arcoato; 
antexmiB  piceis,  articnlis  tertio  usque  decimum  unilateraliter  pro- 
ductis ;  prothoraoe  elongato,  pone  medium  ampUato,  antioe  supra 
linea  longitudinali  impressa  notato ;  elytris  brerioribus,  apioe  ob- 
tusisy  maculis  quatuor  ferrugineis  (2  ante»  2  pone  medium) 
omatis ;  corpore  infira  pioeo-nigro :  cozis  antids  fulvis.  Long. 
41in. 

Hob,  Amazons. 

At  least  twice  as  stoat  as  the  preoeding,  the  apices  of  the 
eljtra  not  produced,  &c. 

In  reference  to  M.  Lacordaire's  note  ((ren.  vii.  p.  410),  I 
have  reexamined  my  Cypha^ogus  advena ;  and  altnough  its 
shorter  rostrum  approaches  it  to  Zemioaes^  as  I  have  ahead/ 
remarked,  in  other  respects  (t .  e.  antennsB,  legs,  &c.)  it  is  a 
true  CyphagogtiB.  Aprostoma^  Gu^r.,  which  Lacordaire  had 
not  seen,  but  refers  to  the  Ta^roderinse,  is  a  Coljdiid,  after- 
wards named  by  Erichson  MZedanum. 

lonthocerua  ophthalmicus.    PL  XV.  fig.  4. 

/.  omnino  nitide  rufo-ferrugineuB,  apicibus  articulorum  antennanun 
nigris  exceptis ;  rostro  modioe  crasso,  basi  subcylindrico,  antennis 
in  medio  insertis ;  prothoraoe  Ifldvi,  dorso  antioe  tenuiter,  poetioc 
fortiter  sulcato ;  elytris  simpliciter  striatisy  striis  tribus  sutora- 
libus  tautum  oonspicuis,  apicibus  extus  planato-productis ;  tanis 
parce  pilosis.     Long.  3  lin. 

Hob.  Queensland  (Bockhampton). 

Lacordaire  founded  lonthocema  on  a  species  from  Ceylon, 
from  which  the  present  differs  in  its  uniform  colour,  thinner 
rostrum,  and  glossy  elytra  otherwise  sculptured.  My  speci- 
men, like  Lacordmre's,  i^pears  to  be  a  male.  With  £^ieb(h 
ceniSy  Lac.,  it  forms  a  subfamily  remarkable  for  the  long 
slender  antennsB  clothed  with  debcate  hairs,  and  large  eyes 
occupying  the  greater  part  of  the  head. 

T^acheltzus  Howittii, 

21  nitide  f ulvo-testaoeus ;  capite  prothoraceque  IffivigatiSy  remote 
punctatis;  rostro  paulo  arcuatOy  hand  gibboso,  inter  antennas 
sulco  longitudinali  impresso;  oculis  parvulis;  antennis  articulo 
prime  vix  incrassato,  ultimo  acuminato ;  sulco  prothoracis  ab  apioe 
ad  basin  extenso;  elytris  fortiter  striatis,  sutura  valde  elevata; 
corpore  infira  sparse  punotulato ;  metastemo  segmentisque  daobw 
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besaHboB  abdominiB  loogitadinaliter  late  excavatiB ;  cozis  anticis 
approzimatis ;  femoribuB  BubpedanciilatiB.     Long.  2  lin. 

Hob.  Melbourne. 

I  have  adopted  M.  Jekel's  catalogue  name  for  this  little 
species,  the  omy  one,  I  believe,  hitherto  found  in  Australia. 

Cardus  semipunctaius.     PI.  XV.  fig.  7. 

C  ( c^ )  nitide  ferrogineusy  capite  pone  ocnlos  cylindrico,  snboon- 
etricto ;  rostro  difformiy  basi  alte  carinato,  inter  antennas  excayato, 
apiee  dilatato ;  mandibolis  prodactis ;  antennis  validis,  articulis 
secondo  usque  decimum  transYereds,  cylindricis,  perfoliatis,  ultimo 
ovato-acuminato ;  prothoraoe  oblongo,  utrinquo  rotundato,  basi 
^iceque  aequaliy  antice  sabtiliter  vage,  postice  gradatim  magis  con- 
&rtim  et  fortiter  punctato ;  Bcutello  nullo ;  elytns  subparaUdis,  late 
soleato-pimctatis^  punctis  baud  approximatis,  interstitiis  acute 
carinulatis,  apioe  obtose  rotondatiB ;  pectore  vage  punctato ;  ab- 
domine  nitidissinio^  impunctato ;  femoribus  crassiBy  muticiB ;  tibiis 
oompreasiSyin  medio  sensim  incrassatiSy apioe  spina  oonica insianctis ; 
tands  linearibus.     Long.  8^  tin. 

Eab.  Natal. 

This  species  has  the  normal  head  of  Cordus  and  the  broad 
irr^ular  rostrum  of  AmorphocqphahASj  and  is  therefore  inter- 
memate  in  these  respects  l)etween  the  two  genera ;  but  as  the 
former  character  apppears  to  be  of  the  most  importance,  it  is 
referred  to  Cordus ;  it  may,  however,  be  desirable  eventually 
to  separate  it  generically. 

Amarphocephalua  svldcoUis, 

A,{^)  nitide  ferrugineus ;  capite  brevi^  postice  vix  tnmcatOi  inter 
ocolos  verticeque  profonde  triangolariter  excavate,  fondo  excava- 
tionis  leviter  Bulcato ;  oculis  ampliatiB ;  rostro  supra  paulo  arcuato, 
longitudinaliter  fortiter  excavato,  basi  utijnque  oblique  constricto 
et  lobo  ovali  mimito,  infra  cornu  vertical!  armato ;  antennis  arti- 
culis secundo  usque  octavum  valde  transversis,  none  et  decimo 
longioribus,  perfoliatis,  ultimo  conico;  prothorace  oblongo,  basi 
quam  apice  parum  latiore^  in  medio  fortiter  canaliculate ;  elytris 
prothorace  in  medio  vix  latioribns,  striatis,  interstitiis  convexis 
subtilissime  sparse  punctulatis ;  tibiis  intus  bisinuatiB,  apice  spina 
oonica  instmctiB.    Long.  5  lin. 

Hob.  West  Australia. 

The  canaliculate  ^rothorax  is  an  exceptional  character  in 
the  subfamily  to  which  Amorphocephalua  belongs :  but  it  oc- 
curs in  the  genus  TrachelizuSj  the  representative  of  the  group. 
I  have  two  other  specimens  of  Amprphocephalua  from  West 
Australia,  one  of  which  may  possibly  be  the  female  of  the 
above  (see  fig.  9,  a,  the  head),  the  other  (see  fig.  9,  i,  the 


322  Mr.  F.  P.  Paacoe  an  new  Genera 

head)  may  be  the  female  of  A.  auetralia^  Lac.,  only  that  the 
latter  is  said  to  be  from  Moreton  Baj ;  its  prothorax  is  npt 
canaliculate,  but  is  rather  closely  and  coarsely  punctured. 

Prophthalmus  sanguincUis,     PL  XV.  fig.  6. 

P.  yaliduB,  nitide  pioeo-ruAis ;  <^  rostro  IsBvi,  supra  fortiter  ezca- 
vato,  apicem  versus  late  explanato ;  autenuis  articulis  tertio  uuqiie 
octaTum  longiuBCuliSy  subffiqualibus,  ultimo  duobus  prsBcedentibiu 
conjunctim  parum  longiore;  capita  prodioraceqne  impuoctatis, 
opacis,  supra  nitidis,  illo  ab  oculis  gradatim  pauIo  latioce,  hoe  b 
medio  lineatim  sulcato,  apice  suleatim  constricto ;  elyttis  longita- 
dine  prothoracl  cum  capita  usque  ad  oculos  sequalibus,  salcatis, 
sulcis  primo  et  secundo  a  sutura  impunctatis,  interstitiis  planatis, 
reliquis  punctatis,  interstitiis  angustioribus,  elevatis,  singalo 
lineola  basaU  alteraque  apieali,  et  plagis  duabus,  una  ante  altera 
pone  medinm,  sanguineis,  decorate,  apioibus  paulo  divergentibiiB, 
subtruncatis,  corpore  in£ra  pedibusque  nitidissimis,  lasvigatis; 
femoribus  anticis  validis,  infra  bidentatis.     Long.  17  lin. 

Hob.  India. 

Ap{)arently  near  P.  potensj  Lac.,  but  with  broader  sutural 
interstices  and  the  otners  narrower^  and  having  two  large 
lateral  blood-red  patches  on  each  elytix>n.  Besides  the  differ- 
ence generically,  the  female  has  a  broader  and  more  opaque 
prothorax,  and  has  only  one  tooth  on  the  anterior  femora,  and 
their  trochanters  not  produced. 

Prophthalmus  planipennis*    PI.  XV.  fig.  5. 

P.  niger ;  oapite  rostroque  IsBvibus,  nitidis,  parce  irregolaiiter  punc- 
tatis,  c^  hoc  supra  fortiter  excavato,  apicem  versus  paulo  expla- 
nato ;  genis  juguloque  transversim  plicatis  ;  antennis  aiticulis  se- 
cundo usque  sextum  subturbjnatis,  esBteris  parum  gradatim  crassi- 
oribuB,  ultimo  anguste  OTato  ;  protiiorace  in  medio  nitido,  impunc- 
tato,  ad  latera  squamositate  grisea  induto,  apice  integro ;  elytris 
subnitidis,  ad  latera  abrupte  deflexis,  dorso  planatis,  tenuiter  sd- 
catis,  interstitiis  1.  et  2.  latioribus,  planatis,  tertio  basi,  quarto  pone 
medium,  apice  excepto,  flavis,  oum  quinto  angusCis  elevatis,  cseteris 
magis  depressis ;  corpore  infra  pedibusque  nitidis ;  femoribus  an- 
ticis subtas  dente  valido  instructis.     Fcsmina  latet.    Long.  9  lin. 

Hah.  Celebes. 

Remarkable  for  the  flatness  of  its  elytra;  in  other  respects 
it  is  allied  to  P.  tndentatiUy  Fab. 

Stratiorbhina. 
(Brenthidas.) 

Ab  EstenarlUno  differt  rcstro  ante  antennas  serrato  Tcl  dentato,  et 
mandibtdi$  parvis,  ooncretis. 

The  type   of  this  genus  is  Arrhenodea  xiphiaSy  Westw. 
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(Cabinet  of  Oriental  Entomology,  p.  31,  pi.  xv.  fig.  1),  re- 
ferred by  Lacordaire,  oddly  enoogn,  to  hia  EstenorhinvSj  from 
which  it  eBsentially  differs  in  the  characters  given  above. 
M.  Laoordaiie  mentions  having  seen  two  other  allied  species 
from  Malacca. 

EupscUia  promt88U8.     PI.  XV.  fig.  8. 

S,  oiiide  mfo-caataneuB,  elytiiB  oblonge  flavo  g^ttatis ;  capita  an- 
tioe  convexo ;  rostro  inter  antennas  elevate,  basi  ntrinque  lobo 
oblongo  retrbrsam  producto;  antennis  articnlie  quinqne  basa- 
libuB  saboboonidsy  sexto  usque  dedmum  ovalibuB,  ultimo  ovato- 
acuminate;  protheraoe  sat  anguste  ovate,  impunctato;  elytris 
subtiliter  sbiato-punctatis,  stria  suturali  excepts,  in  certa  luoe  Isevi- 
gatis;  femoribus  anticis  subtus  dente  acute  instruotis,  reliquis 
subtos  ad  apicem  emaiginatis.    Long.  5-7  lin. 

Hob.  Batchian. 

The  female  only  differs  in  having  the  rostrom,  beyond  the 
insertion  of  the  antenns,  slender  and  cylindrical ;  in  the  males 
the  mandibles  vary  from  being  only  slightly  prominent  to  the 
normal  condition,  as  shown  in  fig.  o.  The  lobe  at  the  base  of 
the  rostrum  on  each  side  leaves  a  clear  space  between  it  and 
the  cheek,  or  part  just  before  the  eye.  The  other  three  de- 
scribed species  of  Emaalia  are  one  !f^orth- American,  extend- 
ing so  far  north  as  Canada,  and  two  African,  including  one 
from  Madagascar;  but  I  have  another  species  from  Old 
Calabar. 

Blysmia. 

(BrenthidsB.) 

( $  )  Caput  transversum,  postice  truncatum,  coUum  retractum  ;  ros- 
trum breviusculiim,  cylindricum,  basi  incrassatum,  elevatum. 
OcuLi  retundati,  majusculi.  Antenna  lineares,  cerpore  longiores, 
articulis  lengitudinaliter  strigesis.  Proihorax  breviter  ovatus, 
topra  hand  sulcatus.  Elytra  breviuscula,  parallela,  apice  late  re- 
tondata.  Pedes  breves,  antici  majeres ;  femora  medice  crassa, 
mntica ;  tihias  normales ;  tarsi  articule  prime  breviuscule.  Meta- 
sternum  et  abdomen  sat  brevia. 

The  male  is  unknown,  but  probably  differs  principally  in 
having  a  broader  rostrum  and  the  antennss  insertea  more 
towards  its  middle.  The  genus  in  its  aspect  is  quite  different 
from  the  ordinary  Brenthidse ;  bnt  its  affinities  are,  I  think, 
with  Belcphenut,  The  tarsi  seem  to  be  glabrous  or  only  very 
slightly  ciliated  beneath;  but  my  specimen  having  been 
gammed  down,  it  is  difficult  to  be  exact.  The  abaomen, 
however,  which  is  comparatively  short,  is  nearly  twice  as 
long  as  the  metastemum. 
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Blysmia  ruficollis,     PL  XV.  fig.  1. 

B.  nigra,  opaca,  prothorace  (apioe  ezocpto)  rufo,  subtuB  nitide  lutea; 
oapite  impunctato,  supra  postice  subbilobo ;  rostro,  apice  exoepto, 
rufo-testaoeo,  subnitido ;  antennis  nigreBoentdbus,  paroe  setoeulis, 
articulia  tribus  basalibus  brevioiibus,  secundo  molto  breTiore; 
prothorace  impunctato,  apice  quam  bad  angustiore  ot  nitide  nigro ; 
elytiifl  prothorace  baud  latioribus,  supra  subdepressiB,  stiiatim 
fortiter  foveatis,  foveis  quadratis ;  pedibus  nigris,  nitidiiB.  Long. 
3Un. 

Hab,  Batchian. 

Ceocephalus  intemcUtta, 

C.  rufo-fermgineus,  nitidus,  subtus,  protboraoe  femoiibaaqae  cas- 
taneo-rufis ;  ^  rostro  protborace  breviore,  basi  canaliculato,  apicem 
yersus  gradatim  dilatato ;  antennis  urticulis  secundo  usque  decunum 
transyersis,  perfoliatis,  tribus  ultimis  parum  crassioribus ;  protho- 
race elytris  paulo  latiore,  supra  profunde  sulcato,  apice  nigro- 
marginato;  elytris  fere  paralleHs,  apice  paulo  expl^iatis,  late 
rotundadsy  stnato-punctatiB,  stria  juxta  suturam  profunda,  im- 
punctata,  postice  in  strias  duas  divisa;  femoribus  apice  nigris, 
subtus  obsolete  dentatis.    Long.  7-9  lin. 

Hab.  Queensland. 

The  female  has  a  more  slender  rostrum^  with  the  antennae 
inserted  nearer  the  base. 

Ceocephalus  tenuttarsis. 

C.  nitide  oastaneus ;  rostro  prothorace  multo  breviore,  basi  canalica. 
lato,  yersus  apicem  gradatim  dilatato ;  antennis  articulia  secmido 
usque  decimum  transversim  moniliformibus,  tribus  ultimis  majo- 
ribus,  dayam  quasi  formantibus ;  prothorace  elytris  yix  latiore, 
impunctato,  profunde  sulcato ;  elytris  fere  paraUelis,  breyioribus, 
sulcato-foyeatis^  foyeis  approximatis ;  pedibua  sat  yage  setosuHs ; 
tanns  angustis.     Long.  6  lin. 

Hah.  Sydney. 

In  this  and  the  preceding  species  the  constriction  of  the 
neck  begins  a  little  oehind  the  eyes :  the  head,  therefore,  is 
more  abruptly  limited  than  in  the  African  members  of  the 
genus. 

Phocylides. 

(BrenthidsB.) 

A  Pradeetore  differt  tihiis  intermediis  etposticisbreyibusoompresBis, 
(arm  articulo  basali  breyi,  obconioo ;  a  Diuro  antenna  lurticnlis 
secundo  tertioque  fere  sequalibus,  prothorace  longitudinaliter  sul- 
cato, et/«mor»^  dayatis,  basi  pedunculatis. 

The  antennae  also  are  shorter  and  stouter  than  in  either 
Prodectar  or  Diurus ;  and  the  elytra  at  the  apex  are  drawn  out 
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in  two  parallel  and  contiguous  tails,  nearly  of  the  same  width 
as  the  iiest  of  the  elytra.  Brenihus  ruficollis^  Gu^r^  a  species 
not  noticed  by  Lacordaire,  also  belongs  to  this  genus. 

Phocylides  coUaria.    PI.  XY.  fig.  2. 

P.  niger,  subnitidas,  prothoracis  apice  basique  sordide  rufis ;  c^  ea- 
pite  postice  fortiter  impfesso ;  rostro  in  medio  lineatim  canalicu- 
lato ;  prothorace  subtilissime  punctolatOy  utrinque  pone  medium 
paulo  incurvatOy  apioe  transversim  tii-  vel  quadriimpresso,  pone 
apioem  profunde  longitudinaliter  sulcato ;  ely tris  postioc  sensim 
angostioribuB,  prope  suturam  bistriatis,  cauda  modice  elongata ; 
oorpore  infra  nitide  piceo  ;  $  roetro  basi  sola  canaliculato ;  elytris 
ongolis  apice  extus  in  processum  mamUlifbrmem  rufum  productis. 
Long.  tS  19  lin.,  $  11  lin. 

Eab.  Batchian. 

Phocylidea  ebeninus. 

P.  mgetf  capite  rostroque  nitidis,  minus  elongatis,  illo  postioe  paulo 
angustiore,  hoc  late  sed  minus  profunde  canaliculato ;  prothorace 
opaco,  subtiliter  parce  punctulato,  pone  medium  utrinque  modice 
rotundato;  elytris  parallelis,  prope  suturam  bistriatiSy  apice 
singulomm  in/caudam  multo  l»rcviorem  producto ;  oorpore  infra 
pedibusque  nitidis.    Long.  9  lin. 

Hob,  Ambojna. 

ACHRIONOTA. 

(BrenthidsB.) 

Ab  Ithysteno  differt  elytris  singulatim  stria  unica  suturali  instructis ; 
et  femoribus  lineanbus ;  a  Diuro  rostro  apice  dilatato  (vel  apice 
obmineiformi). 

In  likystenus  there  are  two  strisa,  and  the  femora  are  stronffly 
pedunculate ;  the  head,  antennas,  rostrum,  and  legs  are  also 
shorter  than  in  any  of  its  species.  The  single  character  that 
distinguishes  Achrtonota  from  Dturus  is  too  important  to  allow 
of  die  species  described  below  being  referred  to  that  genus. 
The  femSile  is  unknown. 

Achrtonota  bilineata.     PI.  XV.  fig.  3. 

A,  fosca,  opaoa,  parte  apicaH  rostri  pedibusque  rufo-ferrugineis, 
pmictb  raris  squamositate  ochracea  repletis  ubique  tecta ;  capite 
linea  longitudmali  tenuiter  impresso;  rostro  capite  plus  duplo 
longiore,  supra  ante  antennas  fortiter  sulcato,  pone  antennas 
tenuiter  bisulcato;  antennis  griseo-pubescentibus,  sctulis  vogis 
nigris  adspersis ;  prothorace  dorso  punctis  bivittatim  notato ; 
elytris  subsulcalis,  remote  punctatis,  singulis  linea  ochracea  e 
squamulis  condensatis  formata,  omatis,  apicibus  angulo  exteriore 
moaudam  contortam  linearem  productis ;  corpore  infra  pedibusque 
panetiB  minoribus  conspersis.     Long.  8-10  Im. 

Hab.  Sarawak. 
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EXPLANATION  OF  PLATE  XV. 

Fig.  \.  BIymnia  rt^ieoUU  (2). 

F^.  2.  Phoeylides  coUarit  (a)- 

Fig,  8.  Achrionata  biUneata  (<$)* 

Fig.  4.  lanthoceruB  o^thalfmcu8  (S);  4a.  right  fore  leg.    The  hain  on 

the  antenxtfo  itfe  too  delicate  to  be  represented  in  a  %ateaf  this 

sixe. 
F^.  5.  Prophthaltnut  planipennis  ( (J  ). 

J^.  7.  Cordus  iemiptmctatua  (($);  7a^  head  and  antennae,  side  Tiew. 
Fig.  8.  Bup»aUs  pranmmu  (cT)*    The  antennie  are  not  suflidently  aoen- 

rate  as  regards  the  last  five  joints. 
Fig.  9  a.  Uetid  oi  Anufrphocephalm,  sp,  nov.  (J),  (prothorax  canslicu- 

late);  9  b^  head  of  Atn/orpkocepkalm,  sp.  noY.  (  $  ),  (prothonx 

not  canahculate,  allied  to  A.  austraUt,  Lac.). 
Fig.  10  0.  Side  view  of  the  head  of  Amorphocephahu  mdcieoBu  (d); 

10  6|  dittoy  top  view. 
Fig,  11.  Side  view  of  the  head  of  Oordw  hotpm,  Germ.,  for  comparison. 
i^.  13.  Head  and  antenna  of  Prophthalfmu  HmguinaUs  (2  ). 
Fig.  13.  Head  and  antenna  of  6!tra<ioiTAMaj:iqpAtaf  (cf),  Westw.  {Asrht- 

nodet). 


XLVII. — Notes  on  the  Mud- Tortoises  of  India  (Trionjrx, 
Geojroy).    By  Dr.  J.  E.  Gray,  F.B.S.  &c. 

The  Three-clawed  or  Mud-Tortoises  are  a  veiy  natural  and 
well-defined  group ;  but  the  division  of  them  into  species 
has  been  a  subject  of  great  difficulty  to  European  zoologists, 
chiefly  arising  from  the  very  imperfect  material  which  they 
have  bad  at  their  command. 

Formerly  Geoffrey,  BeU,  and  Fitzin^er  seem  to  have  re- 
garded the  extent  of  the  union  of  the  nbs  as  a  character  of  a 
species ;  the  latter  even  attempted  to  divide  them  into  genera 
from  characters  derived  from  this  part.  But  it  is  now  well 
understood  that  the  extent  to  which  the  ribs  are  united  de- 
pends entirely  upon  the  age  of  the  animal,  the  union  being 
only  partial  m  the  young,  and  entire  in  the  adult,  as  in  the 
land  tortoises  and  terrapins. 

The  number,  extent,  and  shape  of  the  sternal  callosities  no 
doubt  afford  very  good  characters  for  the  distinction  of  the 
species,  if  adult  animals  are  compared  together ;  but  they  are 
gradually  developed,  and  in  some  species  (or  perhaps  in  some 
individuals  of  the  same  species)  they  are  much  later  developed 
and  much  longer  in  coming  to  their  perfect  state  than  they  are 
in  others.  This  is  also  the  case  with  the  development  of  the 
odd  bone  in  front  of  the  dorsal  disk;  so  that  these  parts  can 
only  be  used  as  characters  when  specimens  of  the  same  age 
ana  sta^  of  development  are  compared,  and  especially  speci- 
mens which  have  arrived  at  their  adult  state. 
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The  sternum  being  fdmislied  with  flaps  on  the  sides  (which 
cover  the  legs  when  they  are  contracted) ,  or  being  narrow  at  the 
sides  and  leaving  the  legs  bare  (as  in  most  freshwater  and  marine 
tortoises),  famishes  a  most  natural  and  easily  observed  character 
for  the  division  of  the  group,  and  as  such  has  been  used  by  most 
authors.  But  it  has  been  shown  that  each  of  these  groups  con- 
tains animals  with  very  difierent  skulls ;  and  it  is  a  matter  of 
serious  consideration  whether  the  form  of  the  skull,  on  which 
such  important  peculiarities  in  the  animal  economy  depend,  is 
not  of  more  importance  than  the  covering  or  exposure  of  the 
feet  when  they  are  withdrawn.  When  first  the  covering  of  the 
feet  was  observed,  it  was  connected  with  a  bony  margin  to  the 
dorsal  disk ;  but  it  is  now  well  ascertained  that  many  species 
with  covered  feet  have  the  margin  flexible  and  without  bones, 
hke  the  other  mud-tortoises.  It  is  to  be  remarked  that  all  the 
tortoises  that  have  flaps  to  cover  their  feet  have  callosities  on 
the  two  anterior  bones  of  the  sternum,  which  have  never  yet 
been  observed  in  those  which  have  naked  feet.  This  character  is 
common  to  those  that  have  thin  skulls  and  jaws  and  narrow 
alyeolar  edge,  and  those  which  have  thicker  skulls  and  wider 
alveolar  surface. 

Cuvier  and  Wagler  described  and  figured  the  skulls  of 
two  or  three  species  of  this  group ;  but  all  the  skulls  which 


they  had  the  "opportunity  of  studying  belonged  to  a  single 
type  of  form^  of  a  thick  and  solid  consistency.  In  my  *  Cata- 
logue of  Shield  Beptiles  in  the  British  Museum '  I  fijgured 
a  few  skulls  of  the  species  which  we  then  possessed,  pointing 
out  that  they  belonged  to  two  different  groups — one  solid,  and 
the  other  Ik^ht  and  thin ;  and  in  the '  Supplement  to  the  Cata- 
Ic^e  of  Shield  Beptiles'  I  figured  ana  described  the  skulls 
of  many  more  species.  I  used  this  character  to  separate  the 
soft-disk  mud-tortoises  into  two  families,  TrionycnidsD  and 
Chitradas — one  having  a  solid,  and  the  other  a  thm  and  light 
skull ;  and  I  divided  the  genera  of  each  family  according  to 
the  form  of  the  skull,  especially  the  form  of  the  alveolar  ^ge 
of  the  jaws.  I  consider  this  one  of  the  most  important  steps 
towards  the  proper  division  of  the  species  and  defining  them, 
as  it  affords  us  the  power  of  dividing  them  into  natural 
groups :  for  example,  Chitra  indicay  Trionyx  gangeticus^  and 
Tyne  niloiica  have  been  considered  specimens  of  the  same 
species,  but  they  belong  to  two  very  different  families :  Chitra 
indica  and  Pelochdifs  Cantori  have  been  regarded  as  the 
same  species,  the  one  having  a  very  long  ovate,  and  the  other 
a  short  square  skull.  In  the  same  manner  Fordia  africana  and 
Tyru  nitotica  (the  one  having  a  broad,  flat  alveolar  surface, 
and  the  other  a  sharp  thin  one)  have  been  regarded  as  the 


328        Dr.  J.  E.  Gray  an  the  Mud-Tartoites  of  India. 

same  species ;  whilst  a  Central* African  tortoise,  AspidoMcUs 
aapilus.  has  been  separated  from  Turse  ntlottca  becanse  the 
individual  had  sli^htljr  differently  developed  sternal  callositieg, 
whereas  the  examination  of  the  jaws  shows  that  they  are  the 
same  species. 

The  study  of  the  jaws  at  various  ages  has  shown  that  the 
form  of  the  alveolar  surface  is  the  same  in  theyomig  as  in  the 
adult,  and  therefore  furnishes  a  veiy  exceUent  character  for  di- 
stinguishing the  species ;  and  if  one  had  skulls  of  all  the  species 
in  the  collection,  they  would  no  doubt  afibrd  the  characters  of 
the  various  kinds,  and  also  the  best  arrangement  of  them  into 
groups.  But,  unfortunately,  that  is  not  me  case,  and  we  ve 
obliged  to  do  the  best  we  can  under  the  circumstemces.  Un- 
fortunately, too,  the  skulls  cannot  be  extracted  from  the  staffed 
specimens  without  destrovingthem  ;  and  it  is  always  difficult 
to  be  certain  that  the  skulk  and  skeletons  that  you  receive 
belong  to  the  species  the^  are  said  to  represent^  for  the  diar- 
acters  by  whicn  the  species  are  distinguished  m  llieir  perfect 
state  have  been  destroyed.  Every  care  has  been  taken  to  pre- 
vent an  error  of  this  kind ;  and  in  general  the  characters  ot  the 
genera  have  been  taken  from  the  examination  of  the  head  in 
me  perfect  animal,  and  of  the  skulls  extracted  from  duplicate 
specimens.  It  is  much  to  be  regretted  that  the  Indian  zoolo- 
gists do  not  study  the  numerous  Asiatic  species  and  give  us  the 
result  of  their  examination,  considering  that  there  are  only  two 
Indian  zoologists  in  modem  times  who  have  paid  the  slightest 
attention  to  these  animals,  and  they  have  not  yet  learned  the 
elements  of  heipetology.  Thus  Mr.  Theobald  and  Dr.  Ander- 
son have  described  two  most  different  animals  under  the  name 
of  Trtonyx  Phayreij  and  have  described  them  in  such  an  in- 
correct and  imperfect  manner  that  it  is  impossible  to  make  ont 
to  what  species,  or  section,  or  genus  either  of  them  is  refer- 
able. 

The  receipt  of  some  additional  specimens  of  mud-tortoises 
and  their  skulls  required  that  they  snould  be  determined ;  and 
to  do  this  I  have  been  induced  to  study  and  revise  what  I  had 
formerly  written :  as  our  materials  are  so  imperfect,  from  the 
Indian  collectors  not  sending  home  specimens,  it  is  a  matter  of 

freat  difficulty.  We  know  far  less  of  the  tortoises  of  our 
ndian  possessions  than  we  do  of  those  of  almost  any  other  part 
of  the  world.  Experience  has  shown  me  that  the  most  reliable 
character  for  the  distinction  and  arrangement  of  the  tortoises, 
and  especially  of  the  mud-tortoises,  is  to  be  obtained  by  the 
study  of  the  skulls  j  I  have  therefore  been  particular  in  col- 
lecting them,  and  (where  it  could  be  done  without  injuij^) 
have  had  the  skulls  removed  from  several  of  the  specimens. 
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The  result  of  this  examination  has  been  the  discovery  of 
serious  mistakes^  some  of  tlie  separate  skulls  received  having 
been  assigned  to  the  wrong  species.  Thus  the  skull  which 
was  thought  to  belong  to  the  Trionyx  hurum  is  found  to  belone 
to  Trtanyx  gangeticua  of  Cuvier ;  the  skull  which  was  regarded 
and  figured  as  belonging  to  Poiamochelya  atellata  (and  which 
was  received  as  a  present  from  Professor  Oldham)  is  found  to 
be  the  skull  of  a  species  of  Emyda,  Such  mistakes  were  un- 
avoidable with  the  very  imperfect  materials  which  we  had  at 
our  command,  and  could  only  be  corrected  as  more  authentic 
specimens  were  procured. 

MUD-TORTOISES  [Trionychaidea). 

General  Hardwicke,  of  the  Bengal  Artillery,  at  the  end  of 
the  last  century  made  at  Futteghur  a  series  of  drawings  (now 
in  the  collection  in  the  British  Museum)  of  the  mud-tortoises 
{Trionyches)  which  he'  obtained  from  the  Ganges : — 

1.  The  "  SewtereeJ^  This  is  the  Chitra  indica  of  the  Ca- 
talogue of  Shield  Reptiles.  The  figure  is  copied  in  the 
'  Illustrations  of  Indian  Zoology.' 

2.  The  "  Kaavezy^  which  is  the  Trionyx  hurum  of  the  *  Il- 
lustrations of  Indian  Zoology'  and  of  this  paper. 

3.  The  ^^ DdcooUej^  which  is  the  Trionyx  gangeticua  of 
Cuvier  and  this  paper. 

Hardwicke  figures  the  Dhank  or  Jaank^  which  appears  to  be 
a  larger  specimen  of  the  same  species. 

4.  The  "  Bun-Goma^^  or  "  Turpiuj^^  which  is  an  Emyda. 
probably  Emyda  punctcUa,  The  figures  of  the  young  ana 
old  are  copied  in  me  '  Illustrations  of  Indian  Zoology'  as  7W- 
onyx  panctaUt. 

5.  Trionyx  aubplanus ;  but  it  is  from  a  dried  specimen  from 
Java.  The  figure  is  copied  in  the  '  Illustrations  of  Indian 
Zoology.' 

Dr.  Buchanan-Hamilton,  a  friend  and  fellow  labourer  of 
General  Hardwicke  (who  allowed  Hardwicke  to  have  copies 
made  by  his  own  artist  of  the  greater  part  of  the  fish  he  de- 
scribed, which  are  now  in  the  British  Museum),  figured  many 
species  of  mud-tortoises  of  India.  The  collection  of  his  draw- 
ings was  in  the  India  House,  and  is  now  in  the  India  Museum 
at  Westminster. 

1.  Teatudo  dura  is  Emyda  puruytata. 

2.  Teatudo  hurum  is  copiea  as  Trionyx  hurum  in  the  '  Il- 
lustrations of  Indian  Zoology.'  The  Trionyx  hurum  of  this 
paper. 

3.  Teatudo  chin.  This  is  copied  in  Gray's  '  Synopsis  of 
Ann,  dk  Mag.  N.  Hiat.  Ser.  4.   Vol.  x.  24 
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Reptiles/  tab.  x.,  and  is  the  same  as  the  former,  Trionyx 
hurum. 

4.  Testudo  oceUatus.  Copied  in  Gray's  'Illustrations  of 
Indian  Zoology.'  Called  TVtonyx  ocellaius  there  and  in  this 
paper. 

5.  Teatudogaiaghoh  Copied  as  Trionyx  Javanicus  in  Gra/s 
'  Illustrations  of  Indian  Zoology ;'  but  this  now  proves  to  be  a 
new  species  of  AspiluSyjitLTn^  Aspilus  gcUaghol  in  this  paper. 

6.  Testudo  ckitra.  This  is  the  Chitra  indica  of  the  ^  Cata- 
logue of  Shield  Reptiles  in  the  British  Museum.' 

In  my  *  Synopsis  of  Reptiles '  I  described  some  of  these 
drawings ;  and  in  the  '  Illustrations  of  Indian  Zoology'  I  pub- 
lished a  selection  from  them,  which  I  believe  were  the  first 
published  figures  of  Indian  mud-tortoises.  This  book  contains 
some  mistakes  in  nomenclature ;  but  it  is  to  be  recollected  that 
when  it  was  published  (in  1831)  there  was  not  a  single  spe- 
cimen of  the  Asiatic  species  of  the  family  in  this  countty. 

In  1809  M.  Geoffix>y,  in  the '  Annales  au  Museum  d'Histoire 
Naturelle'  (vol.  iv.  p.  1),  formed  the  ^enus  Trionyx^  aiSd 
described  the  species  whidi  had  come  under  his  notice.  They 
are  as  follow : — 

1.  Trionyx  subplanttSy  p.  15,  tab.  v.  fig.  1.  This  species  is 
established  upon  the  bones  of  a  dorsal  disk ;  and  the  habitat  is 
unknown.  There  is  little  doubt  that  it  is  the  Dogania  subplana 
of  my  '  Catalogue  of  Tortoises.' 

2.  Trionyx  cegyptiacusj  ip,  12,  tab.  i.  fig.  2,  a  beautiful  figare 
of  the  back  and  lower  surface  of  the  animal,  and  of  the  bones 
of  the  back  and  sternum.     This  is  the  Tyrse  nilotica. 

3.  Trionyx  stellatus^  p.  13.  From  the  Testudo  cariilaffinea 
of  Boddaert,  which  the  French  had  taken  from  the  Dutch 
museum  ;  a  young  specimen,  peculiar  for  having  five  stars  in 
the  hinder  part  of  the  carapace.  It  is  not  known  from  what 
country  it  came,  and  is  in  too  bad  a  state  to  determine; 
Dumdril  and  Bibron  consider  it  the  young  of  Gymnopus  java- 
nicus. 

4.  Testudo  carinatusy  p.  14,  tab.  iv.,  which  represents  the 
dorsal  and  sternal  disks  of  a  young  half-grown  specimen,  of 
which  we  do  not  know  the  locality ;  but  being  without  its  head  it 
is  impossible  to  tell  whether  it  belongs  to  Trionyx^  Piah/peUiBj 
or  any  other  genus  that  has  four  callosities.  It  is  peculiar  for 
having  the  front  odd  bone  at  a  considerable  distance  from  the 
dorsal  disk.  Schweigger  changed  the  name  of  this  species  to 
Trionyx  Brongniartii  ]  and  Bibron  considered  it  the  young  of 
Oymnopus  spinijerusj  which  he  confounded  with  Testudo  firox 
of  Pennant. 

5.  Trionyx  Javanicusy  p.  15,  tab.  iii.,  representing  the  dorsal 
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disk  without  the  odd  bone«  and  the  sternal  disk  with  two 
narrow  lateral  callosities.  From  Java.  Though  it  is  without 
its  head,  I  have  no  doubt  that  this  is  the  Aspilus  cariniferus 
of  my  Catalogue,  which  has  the  odd  bone  in  front  of  the 
dorsal  disk  separate  from  the  others,  and  smooth,  except  in 
the  adult. 

6.  Trianyx  coromandelicusj  p.  16,  tab.  v.  fig.  1.  representing 
the  dorsal  disk.  From  Coromandel.  This  is  a  species  of  J^y(2a ; 
but  one  has  no  means  of  knowing  to  which  species  of  the  genus 
it  belongs. 

The  two  following  species  he  had  not  seen : — 

7.  Trionyx  georgicus  (the  Tnonyx  ferox  of  Pennant).  From 
North  America.     'PlatypeUis  ferox  oi  my  Catalogue. 

8.  Trionyx  euphraticuSy  B.  n  {Testudo  rqfeht  of  Olivier). 
From  the  Euphrates.     Rajetus  euphraficus  of  my  Catalogue. 

Schweigger  published  his  *  Prodromus  Monographiae  Chelo- 
nionun'  in  1814;  but  the  manuscript  was  presented  to  the 
Institute  before  1809,  for  it  is  quoted  by  Geofiroy  in  his  essay ; 
and  it  was  originally  printed  in  the  '  Konigsb.  Archiv  fur 
Natorwissensch.'  fasc.  in.  &  iv.  Instead  of  the  original  name 
given  by  himself  {Amy da)  ^  he  adopts  Geofeoy's  genus  7W- 
onyx  (p.  14),  containing : — 

1.  Trionyx  feroxy  Pennant,  from  North  America. 

2.  Trtonyx  cegyptiacuSj  G^offr..  from  the  Nile. 

3.  Trionyx  euphrcUicus^  Olivier  (tab.  41 ) ,  from  the  Ruphrates. 

4.  Trionyx  javanicuSy  Ann.  du  Mus.  iv.  tab.  3,  from  Java. 
"  Bouloufie  "  according  to  Leschenault. 

5.  Trionyx  Brongniartiiy  the  Trionyx  carinaitiSy  Geoff. 
Ann.  du  Mus.  iv.  tab.  4. 

6.  Trionyx  granosusy  Schoepf,  Test.  tab.  30,  a&h.  An 
Emyda. 

7.  Trionyx  suiplamiSy  Geoflfr.     Dogania  subplana. 

Dr.  John  Wagler,  in  his  ^  Natttrl.  Syst.  d.  Amphibien,' 
1830  (large  folio),  figures  the  following. 

Tab.  2.  fig.  I.  represents,  under  the  name  of  Aspidonectesjava- 
nicusy  a  young  animal,  which  may  be  the  same  as  the  Trionyx 
javanicus  of  Geoffr.,  whose  figure  of  the  dorsal  disk  (tab.  iii.) 
he  copies. 

Tab.  2.  figs,  xiil.-xx.,  called  Aspidonectes  gangeticusy  are 
copied  from  uuvier's  figures  of  the  bones  of  Trionyx  gangeti- 
cus  of  Duvaucel. 

Tab.  2.  figs.  XXXIV.,  xxxv.,  Aspidonectes  carinaiusy  are 
copied  from  Geoffiroy's  figures  of  Trionyx  carinatus. 

Tab.  2.  figs,  xxi.-xxxiii.,  bones  of  the  various  parts  of 
Trionyx  coromandelicusy  Geofiroy  {Testudo  granosoy  Schoepf). 
A  species  of  Emyda, 

24* 
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Yarn.  Chitnida. 

Chitra. 

1.  Chitra  indica.  (The  Sewteree). 

** Sewteree,^  Hardwicke, icon.  ined. 

Trionyx  tfgyptiactUj  Tar.  indieus,  Gray,  HI.  Ind.  Zool.  L  tab.  80  (copy  of 

Haidwicke). 
Testudo  chitra,  fiuchanan-Hamiltoiiy  icon.  ined. 
Trionyx  indicua,  Gray,  Synopsis,  n.  47. 
Gymnopus  lineattUy  Dum^ril  &  Bioron,  Erp.  G^.  ii.  p.  491. 
dtitra  indica,  Gray,  P.  Z.  S.  1804,  figs.  11,  12  (skull) ;  Cat  Shield 

Kept  B.  M.  p.  70,  tab.  41  (skull). 

General  Hardwicke  observes,  "  The  Sewteree  found  in  the 
Ganges  grows  to  the  size  of  240  pounds ;"  with  a  green  head  and 
the  back  of  the  neck  striped.  It  is  described  in  the  '  Snppl. 
Cat.  Shield  Kept.*  under  the  name  of  Chitra  indica.  It  is 
known  by  the  eyes  being  very  near  the  end  of  the  nose,  and, 
according  to  Iiardwicke's  figure,  by  being  marked  on  each 
side  of  the  pupil  with  a  spot. 

The  top  of  the  head  and  back  of  the  neck  are  lined.  It  is 
different  fron^  all  the  other  mud-tortoises  in  having  an  elon- 
gate ovate,  very  thin  skull,  with  weak  jaws,  with  only  a  linear 
alveolar  process. 

Hardwicke's  figures  are  copied  in  Gray's  ^  Illustrations  of  In- 
dian Zoology '  (tab.  x.)  under  the  name  of  Trionyx  cegyptiacuB. 
var.  indica.  Buchanan-Hamilton  had  it  in  his  drawings,  figored 
under  the  name  of  Testudo  chitra ;  in  my^  'Synopsis  of  Reptiles^ 
I  defined  it  as  Trionyx  indicus ;  and  in  the  Tortoises  of  the 
British  Museum,  after  examining  the  skull,  I  formed  it  into  a 
genus  under  the  name  of  Chitra  indica^  and  figured  its  skull  in 
uie  '  Catalogue  of  Shield  Reptiles.'  It  is  the  Oymnopui 
lineatus  of  Dum^ril  and  Bibron  ('  Erp^tologie  G^neride'). 

Fam.  Trionychida. 

*  Sternal  callosities  four^  lateral  and  posterior ;  all  broad  and  weR 

devdoped  in  the  adtdt, 

NiLSSONIA. 

Skull  rather  elongate ;  nose  shorter  than  the  diameter  of  the 
orbit :  alveolar  process  broader  behind ;  separation  between  the 
alveolar  surface  and  groove  in  the  skull  to  the  inner  nostrils 
narrower,  and  deeper  as  well  as  narrower  behind.    Alveolar 

Srocess  of  lower  jaw  venr  broad,  especially  in  fix)nt,  with  a  very 
eep,  broad,  longitudinal,  central  impression  on  the  front  half; 
rather  concave  on  the  ninder  part  of  the  sides,  with  a  well- 
marked  elevated  ridee  on  the  inner  margin. 

Skull  in  the  British  Museum,  presented  by  Charles  Falconer, 
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£sc|.  (68. 2. 12. 15).  It  is  knowQ  from  the  skulls  of  TrionyXj 
which  it  greatly  resembles,  by  the  narrowness  of  the  groove 
in  front  of  the  palate  to  the  internal  nostrils ;  in  Trionyx 
gangeticusy  T.  Jeudiij  and  in  T.  Leithii  this  groove  is  broad 
and  shallow,  and  nearly  of  uniform  width. 

1.  Nilssoniajhrmosa. 

Young  only  known.     Callosities  not  developed. 
Back  of  the  crown  with  a  broad  transverse  pale  band. 

Trionyx  formosu$y  Gray,  P.  Z.  S.  I860,  p.  217,  tab.  15.  fig.  1 ;  Suppl. 
Gat.  Shield  Bept.  p.  99. 

Hob.  Pegu  (B.M.). 

The  skull  of  the  young  is  shorter  and  broader  than  those  of 
the  adults.     I  believe  this  arises  only  from  difference  of  age. 

Tkionyx. 

The  dorsal  disk  in  the  young  animals  is  generally  marked 
with  three  pairs  of  black  spots,  which  have  concentric  pale 
rings  within.  These  spots  often  last  in  a  more  or  less  perfect 
ieme  throughout  the  life  of  the  animal ;  sometimes  the  anterior 
and  sometimes  the  posterior  pair,  and  rarely  a  spot  on  one  side 
of  these  pairs,  are  deficient.  The  crown  of  the  head  of  the 
yomig  specimens  is  generally  marked  with  spots  of  various 
colours,  wUch  become  more  and  more  indistinct  as  the  animal 
grows.  I  believe  that  these  spots  are  characteristic  of  the 
species ;  and  sometimes  whole  series  of  species  have  character- 
istic spots — ^that  is  to  say,  on  the  sides  of  the  crown  and  face. 

t  Crown  of  head  olive,  with  radiating  Uack  lines  behind. 
1.  Trionyx  gangeticus,  (Dekoolee.) 

Skull  short,  broad ;  nose  suddenly  bent  down,  with  a  rounded 

outline ;  eyes  within  a  very  short  distance  of  the  cavity  of  the 

nostrils,  which  is  not  as  long  as  the  diameter  of  the  orbit ;  al« 

veolar  surface  of  the  lower  jaw  deeply  concave,  with  a  very 

slight,  indistinct,  central  longitudinal  ridge. 

^^Dekooleey^  Hardwicke,  icon.  ined. 

Trinnyx  du  Gange,  Cuvier^  Oas.  Foss.  y.  pt  2,  p.  187,  tab.  ii.  figs.  6S 

(skull).  .       ^ 

Ihonyx  gangetictu,  ^  Duyaucel/'  Cuvier,  Bdgne  Anim.  vol.  ii.  p.  10 ; 

Gray,  Cat.  Shield  Bept  fi.  M.  p.  66,  Suppl.  p.  97  (skull  only). 
Gynrnapus  DuvauoeUi,  Dum^ril  &  liibron,  Krp^t.  G<$n.  yol.  ii.  p.  47. 
Auidaneetes  gangetieus^  Wagler,  Amphib.  Taf.  2.  figs.  13-22  (copied 

nom  Cttvier^. 
Trionyx  javamcuSf  Gray,  Cat.  Shield  Kept.  p.  67  (not  synonyma). 
Pidamocheigs  BteUata,  Gray,  P.  Z.  S.  1864,  p.  85 ;  Suppl.  (;at  Shield 

Bept.  B.  M.  p.  104  (animal  only,  not  skull). 

Var.?  The  black  lines  irregular. 
^^Jaank/*  Hardwicke,  icon.  ined. 
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General  Hardwicke  figures  this  species  under  the  name  of 
"  Dekoolee."  which  grows  to  the  weight  of  120  pounds,  and  is 
found  in  tne  Ganges.  The  "Dekoolee"  has  been  referred  to 
the  Trionyx  Javanicus  of  Geoffiroy ;  but  this  is  evidently  a 
mistake,  as  that  species  is  figured  with  two  lateral  transTeiae 
callosities,  whereas  all  the  more  adult  specimens  of  the  ''  De- 
koolee"  m  the  British  Museum  have  four  well-developed 
callosities. 

Cuvier,  in  the  *  Ossemens  Fossiles '  (vol.  ▼•  Pt.  2,  p.  187), 
figures  a  skull  under  the  name  of  *^  Trionyx  du  Ctange  {teib,  il 
figs.  5-8);  and  in  the  '  B^gne  Animal'  he  refers  it  to  Trionyx 
gangettcusj  Duvaucel  (vol.  ii.p.  16). 

I  find  by  comparison  that  tne  skull  which  I  extracted  fix>m 
a  half-grown  specimen  (but  retaining  the  black  rays  on  the 
crown,  and  havmg  the  four  sternal  caJ&osities  well  aeveloped) 
is  exactly  like  the  skull  figured  by  Cuvier  as  the  Trionyx  du 
GangSj  and  by  me  under  tne  name  of  Trionyx  gangeUcus  in 
the  ^  Catalogue  of  Shield  Reptiles'  (t.  42.  fig.  1). 

Cuvier's  figure  most  correctly  represents  the  skull  of  this 
species,  both  m  outline  and  in  the  proportion  of  the  nose  to  the 
orbits,  and  in  the  form  of  the  bones  on  the  underside  of  the 
skull,  which  is  very  different  from  that  of  the  skull  of  T.  Jeudiu 

There  are  now  in  the  Museum  four  skulls  of  this  species, 
of  different  sizes,  which  retain  their  characters  most  distinctly 
marked. 

Dum^ril  and  Bibron  change  the  name  of  this  species  to 
Cryptopus  Duvaticeliiy  and  quote  Trionyx  hurumjQiBj  (Syn- 
opsis of  Bept.  p.  49,  tab.  x,)  as  a  synonym  of  this  species. 
Believing  that  they  had  the  original  specimen  to  compare  with 
my  fi^e,  I  adopted  their  idea,  and  aescribed  the  ammid  I  so 
named  as  the  animal  of  Trionyx  gangeticus^  Ouvier ;  but  the 
examination  of  the  skull  of  what  I  had  called  Trionyx  gangeiicus 
shows  that  to  be  the  species  the  skull  of  which  was  figured  and 
described  by  Cuvier  when  he  established  the  species. 

General  Hardwicke  figures  a  specimen  of  almost  one  uniform 
green  colour,  which,  he  says,  is  called  "  Jaank"  or  "Dhank" 
in  the  country,  and  is  found  in  the  Ganges  and  grows  to  the 
weight  of  240  pounds.  Unfortunately  he  does  not  figure  the 
underside.  The  top  of  the  head  is  green,  marked  with  a  series 
of  rather  irregular  olack  lines ;  and  there  is  one  from  the  back 
edge  of  the  eye,  very  different  from  the  regular  diverging  hues 
of  Trionyx  gangeticus :  but  it  may  be  only  a  variety^r  it  may 
be  the  Asptlits  gcUaghol  with,  a  lined  head  figured  by  Hamilton. 

2.  Trionyx  Leithii,  (The  Poonah  Mud-Tortoise.) 
A  small  species;  the  shield  about  10  inches  long  andG^ 
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broad.    The  alveolar  mabce  of  the  lower  jaw  nearly  flat^  with 
a  rery  slight  longitudinal  ridge  across  the  front  ena. 

Sab.  Poonah  {Dr.  Leith). 

Dr.  Leith  gave  the  British  Museum  a  stuffed  specimen  and 
a  perfect  skeleton  of  this  species. 

The  head  of  the  dried  specimen,  unfortunately,  does  not  show 
any  distinct  indication  of  colour  by  which  to  distinguish  it ; 
bat  Mr.  Charles  Waterhouse  thinks  he  can  observe  some  ob- 
scure indications  of  olive  stripes  radiating  from  a  centre  in  the 
hinder  part  of  the  crown.  The  skeleton  is  mentioned  by 
mistake  in  the  'Supplement  to  the  Catalogue  of  Shield  Reptiles' 
(p.  102)  under  Aspilus  carinijerus]  and  Dr.  Gather  had  ^ven 
this  name  to  both  specimens;  it  has  four  well-developed 
callosities  to  the  sternum. 

The  skull  is  rather  short  and  narrow ;  the  nose  shelving  to 
the  forehead,  with  a  rather  tapering  outline.  Eyes  a  very 
short  distance  from  the  cavity  of  the  nostrils,  not  half  as  long 
as  the  diameter  of  the  orbits.  Alveolar  surface  of  the  lower 
jaw  broad,  very  slightly  concave,  with  a  very  indistinct  central 
ridge  in  fix>nt,  most  elevated  in  the  middle  of  the  front  central 
portion  of  the  alveolar  surface.  The  centre  of  the  front  edge 
of  the  lower  jaw  of  the  skeleton  marked  with  a  deep  notch ; 
but  this  may  be  only  an  individual  peculiarity,  because  there 
is  no  indication  of  it  in  the  stuffed  specimen. 

tt  Grown  of  the  head  oUve,  closely  and  minuidy  punctured  with 

hladc, 

3.  Trionyx  pegttensis. 

Tricnyx  peyuensis,  Gray,  Cat.  Shield  Rept.  p.  99. 

Hob.  Pegu.     Head  and  skull  only  Imown. 

This  is  a  large  species.  The  skull  has  a  broad  palatal 
groove  to  the  nostrils. 

ttt  Tlu  hinder  part  of  the  crown  and  sides  of  the  head  marked 

with  pale  spots. 

4.  Trionyx  hurum.  (The  Kaavez.) 

Crown  of  the  head  varied  with   irregular  black  lines,  a 

yellow  spot  on  each  side  of  the  crown  and  at  the  back  angle 

of  the  mouth. 

**  Kaavez,"  Hardwicke,  icon.  ined.  B.  M. 

Drionyx  hurum,  Gray,  Synopsia  Kept.  tab.  x.  (copied  from  Haidwicke) ; 

BL  Ind.  ZooL  tab.  (copied  from  Hamilton^. 
Tedudo  hurum  and  T,  chm.  Hamilton,  icon.  med. 
?  Trionyx  Jeudi,  Gray,  P.  Z.  S.  1869,  p.  217,  fig.  19;  Suppl.  Cat.  Shield 

Kept.  p.  97,  fig.  82  (skull). 

Hardwicke  figures  a  second   species,  under  the   name   of 
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'^  Kaavez ; "  it  is  found  in  the  Granges,  and  ^ws  to  the  weight 
of  120  pounds.  The  top  of  the  head  in  this  species  is  browiL 
black-hnedy  with  a  yellow  spot  on  each  side  ot  the  crown  and 
at  the  back  of  the  angle  of  tne  mouth.  This  had  been  named 
Testudo  hurum  by  Dr.  Hamilton,  and  is  the  Trionyx  hurvm  of 
mj  *  Synopsis  of  Keptiles/  tab.  x.  Dnm6ril  and  Bibron  referred 
this  species  and  figure  to  Trionyx  aanaeiicus ;  but  this  was 
certainly  a  mistake,  and  has  been  a  fertile  source  of  error. 

It  is  figured  as  Trionyx  hurum  in  Gray's  '  Illustrationa  of 
Indian  2k}ology'  from  -Buchanan-Hamilton's  drawings,  where 
it  is  called  I'eatudo  hurum. 

Of  this  species  there  is  no  specimen  in  the  British  Museum : 
but  I  have  a  suspicion  that  tne  skull  which  I  have  described 
as  Trionyx  Jeudi  (Proc.  Zool.  Soc.  1869,  p.  217,  fig.  19; 
Graj;,  Suppl.  Cat.  Sh.  Kept.  p.  97,  fig.  32)  probably  MoBgs 
to  this  species. 

The  skull  named  T  Jeudi  has  the  nose  rather  elon^te,  pro- 
duced forward,  with  a  rather  tapering  outline ;  orbit  further 
from  the  cavity  of  the  nostrils  than  the  diameter  of  the  orbit; 
alveolar  surface  of  the  lower  jaw  with  a  very  distinct  central 
longitudinal  ridge  in  front,  with  a  deep  pit  on  each  side. 

The  British  Museum  has  a  secona  skuU  of  this  species, 
which  was  given  to  us  by  Mr.  Theobald  as  the  skidl  of  his 
Trionyx  Phayrei.  It  certainly  is  not  the  skull  of  the  species 
described  under  that  name  in  the  Journal  of  the  Linneim 
Society,  nor  of  the  tortoise  described  under  that  name  by  Dr. 
Anderson. 

5.   Trionyx  sewaare. 

The  upper  surface  of  the  head  uniform  olive,  with  a  distinct 

yellow  spot  on  each  side  of  the  crown. 

•*  Sewaartf^  Haidwicke,  icon.  ined.  in  R  M. 

Tricnyx  gangetieus,  Tar.,  Gray,  Suppl.  Cat.  Shield  Rept  p.  97. 

Hob.  Bengal. 

Hardwicke  figures  a  species  under  the  name  of  "Sc- 
waaje,"which  grows  to  the  weight  of  160  pounds  and  upwards. 
It  has  a  uniform  brown  head,  with  a  large  pale  spot  on  the 
side  of  the  crown  behind  the  eyes,  and  a  few  similar  spots  on 
the  back  of  the  neck.  The  back  is  marked  widi  six  black 
eye-like  spots.  I  know  nothing  of  this  tortoise  in  the  adult 
state,  and  at  one  time  considered  it  a  variety  of  Trionyx  hurum ; 
but  I  believe  that  it  is  quite  distinct. 

There  are  in  the  British  Museum  two  half-grown  speci- 
mens (95  a&b)  agreeing  in  some  respects  with  these  figures, 
one  of  which  is  marked  with  six  spots,  and  the  other  has  the 
anterior  pair  deficient.  Unfortunately  they  are  too  young  to 
have  the  sternal  callosities  developed. 
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There  are  in  the  Museum  three  lialf-grown  specimens,  possi- 
blj  of  this  tortoise,  which  I  mentioned  under  Trionyx  gan-- 
getieus  in  the  Suppl.  Cat.  Shield  Bept.  Thej  may  be  only 
varieties  of  the  preceding  species. 

6.  Trionyx  ocellatus. 

Young  only  known.  Callosities  not  developed ;  nose  before 
the  eyes  with  a  broad  lunate  yellow  spot. 

Tntudo  oeeUatOf  B.  Hamilton^  icon.  ined. 

THcmyx  ocMxtus,  Gray,  IlL  Ind.  ZooL  tab.  (copied  from  Hamilton). 

OynmopuB  oceOaUiSy  Ihim^ril  &  Bibron,  Erp^t.  G^n.  iy.  p.  9. 

Hab.  India  (B.M.). 

A  young  specimen  in  the  British  Museum  is  very  like  the 
Trionyx  oceUatus  of  Gray  (Illust.  Indian  Zool.  tab.  78),  copied 
from  the  Testvdo  dcdlatus  of  Dr.  Hamilton's  drawings.  It 
chiefly  differs  in  the  crown  of  the  head  being  black  and  mmutely 
punctate  like  the  rest  of  the  head,  instead  of  being  uniformly 
Dluish  as  in  the  figure.  It  is  at  once  known  by  the  broad 
yellow  Innate  mark  over  the  nose  just  before  the  eyes,  and  the 
large  yellow  spot  behind  each  eye.  Dum^ril  and  Bibron  regard 
this  as  a  species  under  the  name  of  ^^  Oymnopus  ocellcUuSy 
Hardwicke ;"  and  they  refer  to  it  Trionyx  gangeticua^  Gu^rin 
(Cavier,  B^gne  Animal,  tab.  1.  fig.  6),  irom  specimens  in  the 
Paris  Museum  sent  home  by  Duvaucel.  This  figure  is  not 
very  characteristic. 

Dnm^ril  and  Bibron  refer  to  Trionyx  gangeticusj  Cuvier, 
R^gne  Animal,  tab.  i.  fig.  6 ;  but  the  figure  does  not  represent 
the  characters  of  this  species.  And  they  also,  curiously  enough, 
refer  to  Trionyx  hurum.  They  say  that  there  are  nve  speci- 
mens in  the  Paris  Museum  sent  by  Duvaucel ;  but  they  do  not 
mention  the  peculiar  broad  yellow  band  across  the  nose,  and 
Aeir  specimens  may  be  only  the  young  of  Trionyx  gangeticus. 

7.  Trionyx  BeUii. 

Young  only  known.  Callosities  not  developed.  Upper  part 
of  the  head  black,  white-spotted  on  the  crown,  with  a  red  spot 
on  the  sides  of  the  temple  and  on  the  angles  of  the  mouth. 

Trionyx    gangeUcuSy  Cuyier,  Bell's   MS.;  Gray,  Tortoises,  Terrapins, 
and  Tnrdes,  p.  11,  tab.  51. 

Hob.  Asia. 

I  only  know  this  species  from  Mr.  Bell's  figure.  It  is  very 
Uke  T.  oceUatus ;  but  the  nose  is  black :  the  back  of  the  crown 
is  not  to  be  seen,  as  the  head  is  partially  withdrawn. 

Mr.  Belt's  specimen  is  probably  in  the  museum  at  Cambridge 
with  the  rest  of  his  collection. 
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Schlegely  in  the  '  Fauna  Jiaponica'  (tab,  v.  fie.  7),  lepiesentB 
a  head  which  he  calls  Trtonvx  steUatua^  yar.japonicus.  The 
upper  surface  is  pale-coloured,  with  pale  spots  on  the  edge  of 
the  lips  and  sides  of  the  neck,  the  latter  being  the  largest.  At 
tab.  vii.  he  figures  the  animal ;  but  the  specimen  appears  to  be 
bleached.     It  probably  belongs  to  this  genus. 

Landemakia. 

1.  Landemania  perocellata. 

Trionyx peroceUatui,  Qnj,  Cat  Tort  RM.  p.  48;  Cat  Shield Rept* 

p.  66,  tab.  31. 
Patamochelya?  peroceUatuSy  Omy,  P.  Z.  S.  1864,  p.  86. 
Ltmdenumia?  peroeeOaiafQnj,  P.Z.  S.  1669,  p.  216 ;  SuppL  Cat  Shield 

Rept  p.  96. 

Hob.  China,  Chusan. 

Trianyx  tubercvlahiSj  Cantor's  drawinffs ;  Oraj,  P.  Z.  S.  1861,  p.  42. 
Ptitamoehdys  tubercukUus,  Gray,  P.  Z.  S.  1864,  p.  87 ;  SuppL  Cat  Shield 
Rept  p.  105. 

Hob,  Chusan. 

I  believe  this  is  the  same  as  the  preceding,  as  is  also  the 
half-dried  specimen  called  Landemania  irrorcUay  Gray,  SuppL 
Cat.  Shield  Rept  p.  96,  fig.  1  (sternum).  Thej  all  have  a 
black  streak  from  the  back  edge  of  the  eye,  extending  along 
the  upper  part  of  the  side  of  the  neck. 

POTAMOCHELYS. 

The  genus  Potamochdvs  of  Fitzinger,  as  restricted  bj  me  in 
the  ^  Proceedings  of  the  Zoological  ^Knety'  for  1864  and  1869 
and  in  the  '  Supplement  to  the  Catalogue  of  Shield  Beptiles' 
(p.  104,  fig.  34),  should  be  erased  from  the  Sjrstem.  The  skull 
figured  (which  was  presented  to  the  museum  by  Ptof.  Oldham), 
now  that  we  have  other  skulls  to  compare  with  it,  proves  to 
be  the  skull  of  an  Emyda^  with  the  figure  of  which  in  Wag ler  I 
had  compared  it  when  I  first  descnbed  it.  The  animu  de- 
scribed as  Potamochelys  atdUUua  proves  to  be  Trionyxgangetieiu 
of  Cuvier,  having  no  alliance  with  T.javanicus  of  Qeofiroy, 
which  is  an  Aspilits, 

I  feel  considerable  regret  but  no  shame  in  making  this  con- 
fession, when  one  considers  the  very  imperfect  materials  I  had 
to  work  on  when  I  wrote  the  "  Revision  of  the  Species  of  Tri- 
onychidae ;"  and  anv  person  who  will  follow  niy  papers  on  the 
difierent  genera  of  that  family  will  see  the  disailvantages  under 
which  I  laboured,  and  how  I  had  to  feel  my  way  as  specimens 
illustrative  of  the  subject  were  gradually  received. 
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DOGANIA. 

Dogania  subplana. 

Tritm^  mbpiamUf  G^eoffir.  Ann.  du  Mus.  iv.  p.  15,  tab.  v.  fig.  1 ;  CuTier, 
Oas.  Fofls.  y.  pt  2,  tab.  xiii.  fig.  6  (donal  disk  only) ;  Gray,  IlL  liid. 
ZooL  tab. 

Gynmopms  MpIamUj  Dum^ril  &  Bibron,  Erp^t.  Q^n.  p.  492, 

General  Hardwicke  in  his  drawings  figures  the  upper  and 
lower  surfaces  of  a  stuffed  animal,  which  I  believe  he  received 
from  Java,  without  a  name.  These  figures  are  copied  in  the 
'Illustrations  of  Indian  2k)olog7'  under  the  name  Trionyx 
subplanuSj  GeofiBr. 

The  specimen  was  young  and  had  not  the  sternal  callosities 
developed. 

MM.  Dum^ril  and  Bibron,  because  the  animal  is  figured  by 
Hardwicke,  erroneously  say  it  lives  in  the  Ganges. 

This  animal  is  not  known  in  the  adult  state.  The  specimen 
described  as  Sarbieria  JrencUa  (Suppl.  Cat.  Shield  Kept.)  is 
evidentlv  a  specimen  of  this  species  approaching  to  maturity, 
having  four  slightly  developed  callosities,  as  the  specimen  de- 
acribra  as  Dogania  Ountheri  also  has ;  so  that  I  have  no  doubt 
that  the  adult  animal  has  four  well-developed  callosities,  and 
the  odd  front  bone  united  to  the  rest  of  the  dorsal  disk. 

**  Sternal  callosities  two,  lateral ;  broad  and  well  developed  in  the 

adult, 

Rafetus. 
1.  Rajktus  euphraticusy  Ghray,  Cat.  Sh.  Bept.  p.  103. 

***  Sternal  callosities  twOy  kUeral,  narrow,  linear,  on  the  suture 

between  the  pair  of  lateral  bones. 

ASPILUS. 

The  firont  odd  bone  of  the  dorsal  disk  is  small  and  smooth, 
with  a  central  rounded  callosity  in  the  adult. 

The  palatine  groove  in  Aspilus  javanicus  is  moderately 
narrow,  rather  deep,  and  of  tne  same  diameter  through  the 
whole  of  its  length. 

t  Forehead  with  radiating  black  lines. 

1.  Aspilus  gataghol.  (The  Gataghol.) 

Testudo  gataghol  Hamilton,  icon.  ined. 

Trionyx  javanicu9,  Gray,  SI.  Ind.  Zool.  tab.  (copied  firom  B.  Hamilton). 

Hob,  India. 

This  mud-tortoise  is  very  like  Trionyx  gangeticuswith  its 
radiated  head;  but  Buchanan-Hamilton's  figure  shows  only 
two  very  narrow  lateral  callosities.  I  have  never  seen  this 
species. 
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ft  Head  white-spotted, 

2.  Aapiltia  javanicua.  (The  Boalonsse.) 

Amydajavaniea,  Schweigger's  MS.,  quoted  by  Qeofiroj'. 
Tritmyxjavanieus  (  Trionyx  de  Java)y  Qeo&.  Ann,  du  ifiu.  voL  iy.  p.  15, 

tab*.  iiL  ^^,  2. 
Atpidonedes  javamcus,  Wagler,  Amphib.,  Atlas,  tab.   2.  figs.  liL-ziu. 

(fig.  iiL  copied  from  Qeofiroy). 
Trionyx  canniferus,  Gray,  Cat  Shield  Kept  B.  M.  p.  67,  t.  32  (from 

a  specimen  in  spirits 
AtpiLs  carimferuB,  Gray,  P.  Z.  S.  1864,  figs.  4-6  (skull),  1869,  p.  218; 

Suppl.  Cat  Shield  Rept  p.  101,  fig.  33  (skull). 
GymnopuBJavanicuBf  Dum^ru  &  fiibron,  Erp^t  G^n.  p.  4d3. 

Hob.  Java. 

Schlegel,  in  the  '  Fauna  Japonica '  (tab.  v.  fig.  6),  fisures 
the  head  of  a  mud-tortoise  under  the  name  of  Trionyx  steuatusj 
var.  JavanicuSj  which  is  mottled  above  and  below  and  pro- 
bably represents  this  species. 

3.  Aspilua  omatua. 

Trumyx  omatusj  Gray,  P.  Z.  8. 1861,  p.  41,  tab.  t.  (young). 
Atpiku?  amtUus,  Gray,  P.  Z.  8. 1864,  p.  85 ;  SuppL  Gat  Shield  Bept 
p.  103. 

Hah.  Camboja. 

Fam.  EmydidA. 

Emyda. 

General  Hardwicke  figures  a  spotted  example  of  this  ^nos 
with  the  upper  part  of  the  heaa  spotted,  which  is  copied  as 
Trionyx jpunctcUuSj j\m.j  in  Gray's  ^Illustrations  of  Indian 
Zoology. 

General  Hardwicke  figures  a  much  larger  specimen  from 
Futteghur,  which  he  says  is  called  "  J5ttn-(?o»ia,"  which  is 
the  country  name  for  the  land-turtle  commonly  called  '^  TurpinJ^ 
The  lower  side  shows  the  sternal  callosities  well  developed. 
These  figures  are  copied  in  my '  Illustrations  of  Indian  Zoology' 
under  the  name  Trionyx  granosus.  The  back  is  uniform  oliye- 
green ;  and  the  upper  part  of  the  head,  neck,  and  limbs  is 
green,  with  two  pale  orange  spots,  one  on  each  side  of  the  hack 
of  the  crown.  I  do  not  know  whether  this  difference  of  colour 
depends  on  age  or  not. 

Buchanan-Hamilton,  in  his  drawings,  calls  this  tortoise  Tes- 
tudo  dura. 

Geoffroy  describes  the  species  of  this  genus  as  Trionyx  co- 
romandelicus  (Ann.  du  Mus.  iv.  p.  16,  tab.  v.  fig.  1). 

The  skull  is  figured  as  Potamochelys  stellatusj  Gray,  P.  Z.  S. 
1864,  p.  85,  figs.  7  &  8(skull) ;  Suppl.  Cat  Shield  Rept  p.  105, 
fig.  34  (skull  only). 

Schlegel  figures  the  head  of  Trionyx  granosus  (^  Fauna 
Japonica,'  Chelon.  tab.  v.  fig.  4).     It  is  of  uniform  colour. 
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XLVUI. — Notes  on  a  Deep-sea  Dredaim-Ea^edition  round 
the  Island  of  Anticosti^  %n  the  Gulf  of  8u  Lawrence.  By 
J.  F.  Whiteaves,  F.G.S.  &c. 

Until  last  summer  (1871),  so  far  as  I  am  aware,  no  dredging- 
operations  have  ever  been  conducted  in  the  deepest  parts  of 
the  River  and  Gulf  of  St.  Lawrence.  In  1867  and  1869  I 
diedged  in  upwards  of  fifty  different  localities  north  of  the 
Bay  of  Chaleurs,  but  never  in  deeper  water  than  50  fathoms. 
The  .researches  of  Dr.  Packard  and  others  on  the  coast  of 
Labrador,  those  of  Principal  Dawson,  Prof.  Bell,  &c.  in  the 
6asp^  district,  together  with  those  of  Mr.  Willis  on  the  Nova- 
Scotian  coast,  were  all  conducted  in  comparatively  shallow 
water.  On  several  occasions  I  have  called  the  attention  of 
the  Natural-History  Society  of  Montreal  to  the  importance, 
fit>m  a  scientific  point  of  view,  of  a  careful  investigation  into  the 
nature  of  the  animal  and  vegetable  life  of  the  greater  depths 
of  the  gulf,  which  seemed  to  me  to  promise  a  rich  harvest  of 
new  facts. 

A  committee  was  appointe>d  to  petition  the  Dominion  Go- 
vernment to  allow  qualified  observers  facilities  for  deep-sea 
dredging  on  board  government  vessels.  Principal  Dawson  also, 
as  President  of  the  Societ|r,  represented  to  the  Honourable  the 
Minister  of  Marine  and  Fisheries  the  practical  value  of,  and 
the  useful  results  that  might  accrue  from,  such  inquiries,  and 
met  with  the  most  liberal  response.  The  desired  raoilities  on 
board  government  cruisers  were  at  once  promised,  the  neces- 
sary rope  was  provided,  and  no  efforts  were  spared  to  make 
tbe  cruises  successful.  I  was  deputed  by  the  iNatural-Histoiy 
Society  to  undertake  the  management  of  the  expedition,  and 
left  Montreal  early  in  Julv  1871.  My  friend  Mr.  G.  T. 
E^medy,  M.A.,  of  Montreal,  an  ardent  zoologist,  started  witli 
me.  but  returned  after  he  had  been  a  few  days  at  sea. 

The  first  cruise  was  on  board  the  government  schooner  ^  La 
Canadienne,'  and  lasted  three  weeks.  The  ground  examined 
on  this  vessel  was  from  Point  des  Monts  (on  the  north  shore 
of  the  St.  Lawrence)  to  the  Mingan  Islands,  then  round  the 
west  point  of  Anticosti,  and  from  there,  in  a  aiagonal  line,  to 
Gasp^  Bay.  Next,  embarking  on  board  the  '  Stella  Maris ' 
at  Gasp^  iBasin,  we  made  an  entire  circuit  of  the  island  of 
Anticosti,  sailing  as  far  to  the  north-west  as  Sawhill  Point, 
on  the  north  shore,  and  to  the  south-east  as  the  Magdalen 
Islands.  We  were  driven  to  Brvon  Island,  one  of  the  Mag- 
dalen group,  by  a  "  nor'-wester,  which  oi  course  prevented 
our  dredging  there.  As  these  investigations  were  entirely 
subordinate  to  the  special  duties  upon  which  the  two  schooners 
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were  engaged,  dredging  could  only  be  carried  on  at  internals, 
and  in  several  cases  the  same  ground  was  gone  oyer  twice  or 
more. 

On  ^  La  Canadienne'  we  had  sixteen  successful  hauls  of  the 
dredge.  Of  these,  four  were  in  60  fathoms  of  water  or  less, 
seven  in  between  50  and  100  fathoms,  and  five  in  from  100 
to  200  fathoms. 

On  the  '  Stella  Maris '  we  had  nine  successful  hauls.  One 
of  these  was  in  less  than  50  fathoms,  two  were  between  50 
and  100,  and  six  between  100  and  250  fathoms. 

The  deep-sea  mud,  in  the  places  examined,  is  dotted  over 
with  (for  the  most  part  roundea)  masses  of  rock,  usually  of  Lau- 
rentian  ^eiss,  varying  in  size  from  that  of  a  pea  to  considerably 
larger  tnan  a  man's  head.  By  a  modification  of  the  usual 
sieving  process  every  organism,  piece  of  rock,  &c.  larger  than 
j^  of  an  inch  in  diameter  was  first  picked  out  m>m  the  mud.  A 
large  bagful  of  the  mud  thus  sifted,  nrom  each  locality  examined, 
was  preserved  for  subsequent  microscopic  examination.  Three 
fourtns  of  this  mud  was  found  to  be  a  silt  so  impalpable  as, 
when  wet,  to  pass  readily  through  fine  cambric ;  the  remain- 
ing fourth  consisted  half  of  organic,  and  half  of  inorganic 
matter.  The  organic  matter  coniprised  a  few  diatoms,  mul- 
titudes of  Foraminifera,  some  rolycystina,  many  sponge- 
spicules,  and  fragments  of  other  organisms.  The  inorganic 
d!^bris  was  a  more  or  less  coarse  kmd  of  sand,  made  up  of 
fragments  of  quartz,  bits  of  felspathic  rocks,  and  small  flakes 
of  mica. 

Attempts  were  made  to  endeavour  to  ascertain  the  approxi- 
mate temperature  of  the  deep-sea  mud.  When  the  oredge 
was  hauled  up,  its  contents  were  emptied  as  quickly  as  possible 
into  a  large  shallow  tub ;  and  this  was  covered  with  a  tarpaulin 
and  placed  in  the  shade.  An  ordinary  thermometer,  with  a 
metal  case  and  perforated  base,  was  then  plunged  into  the 
mud,  and  the  whole  was  kept  carefully  shaded  for  some  time. 
Witn  one  exception,  the  temperature  of  the  mud  was  found  to 
be  from  37°  to  38°  Fahr.,  and  this  not  alone  in  deep  water ; 
for  sand  brought  up  from  25  fathoms,  on  the  north  shore  of 
the  St.  Lawrence,  also  made  the  mercury  sink  to  38^  or 
37°  Fahr.  In  the  centre  of  the  river,  between  the  island  of 
Anticosti  and  the  south  shore  of  the  St.  Lawrence,  mud 
brought  up  from  200  fathoms  only  made  the  mercury  sink  to 
from  43°  to  45°  Fahr.  Either  a  warm  current  affects  the 
temperature  of  the  bottom  at  this  point,  or  else  my  observa- 
tions were  inaccurate  or  defective,  which  latter  assumption  is 
by  no  means  unlikely. 

On  one  occasion  a  somewhat  curious  phenomenon  occurred; 
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We  had  been  dredging  in  the  afternoon  in  212  fathoms^  be- 
tween the  east  point  of  AnticoBti  and  the  Bird-rocks.  About 
600  fathoms  of  rope  (made  of  cocoanut-fibre)  had  been  paid 
onty  which  when  natded  in  was.  of  course,  wet.  About  ten 
o'clock  the  same  evening  we  threw  the  oredge  over  in  250 
fathoms  water,  and  again  all  the  coils  were  paid  out.  As 
the  line  went  over  the  side  it  was  luminous  throughout  its 
entire  length  with  electric  sparks  I  The  closest  examination 
with  a  triplet  lens  failed  to  disclose  any  trace  of  animal  life 
entangled  in  the  strands. 

With  a  view  of  trying  to  get  some  information  as  to  the 
nature  of  the  food  oi  some  of  the  surface-feeding  fishes,  and 
especially  of  the  herring  and  mackerel,  towing-nets  were  fre- 
quently used ;  but  scarcely  any  thing  was  taken  in  these.  I 
attribute  these  failures  to  the  circumstance  that  the  towing- 
nets  were  only  used  in  the  daytime ;  had  they  been  employed 
at  night  the  results  might  have  been  different.  Hempen  tan- 
gles, similar  to  those  devised  by  Captain  Calver,  were  em- 
ployed with  some  success ;  but  the  mistake  was  made  of  placing 
these  some  20  fathoms  or  so  in  front  of  the  dredge,  instead  of 
behind  and  on  each  side  of  it. 

The  following  is  a  brief  sketch  of  some  of  tlie  most  inter- 
esting forms  of  animal  life  obtained  during  the  expedition. 
During  the  autumn  of  1871,  Mr.  J.  Gwyn  Jeffreys,  F.R.S., 
visited  Montreal,  and  went  over  the  whole  of  the  testaceous 
Mollusca  with  me.  I  am  also  indebted  to  Professors  A.  Agassiz. 
A.  £.  Verrill,  and  S.  J.  Smith  for  the  identification  of  several 
critical  species. 

FORAMINIFERA. 

Large  quantities  of  these  beautiful  organisms  were  collected, 
especially  from  very  deep  water,  but  at  present  only  a  portion 
of^these  have  been  carefully  examined.  In  Mr.  G.  M.  Daw- 
son's paper  on  the  ^^  Forammifera  of  the  River  and  Gulf  of  the 
St  Lawrence,"  published  in  the  *  Annals'  for  Februtay  1871,  a 
list  is  given  of  fifty- five  subspecies  or  varietal  forms.  Among 
the  specimens  collected  last  year  in  deep  water  are  a  number 
of  large  specimens  to  which  it  is  difficult  to  attach  any  name, 
but  which  form  a  series  connecting  the  subgenera  Noaosariaj 
Denttdinay  Margintdina.  and  Criatellaria.  One  of  the  most 
lemarkable  of  these  is  a  Marginulina  fully  one  eighth  of  an  inch 
lon^,  firom  the  first  chamber  of  which  long  spines  proceed  (at 
Tanous  angles),  which,  when  perfect,  must  have  been  as  long 
ss  the  shell  itself;  these  long  spines  vary  in  number  from 
one  to  three ;  and  besides  these  there  are  others  which  are  either 
rudimentary  or  imperfect.     Cristellaria  crepidtda  and  Iro- 
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chammina  incerta  were  collected  in  comparatiyely  shallow 
water  (30  to  40  fathoms) ;  and  Bolivina  jnmctaUij  Ifonionina 
umbilicatula^  Vvlvulina  auatrtacaj  and  gigantic  examples  of 
the  true  Trtlocultna  tricarinata  (reminding  one  of  miniature 
beech-nut  seeds  carved  in  ivoiy)  were  dredged  in  from  200 
to  250  fathoms.  Bj  far  thef greater  number  of  the  St.-Law- 
rence  Foraminifera  seem  to  have  a  wide  ranee  in  depth.  I 
have  examined  large  bagfiils  of  dredgings  from  more  than 
fifty  localities  in  the  northern  part  of  the  golf,  and  out  of  Mtj 
or  sixty  species  or  varietal  forms,  onlj  four  or  five  seem  pecu- 
liar to  deep  water.  Virgulina  aquamoeaj  Bolivina  costata  and 
squamosa^  Nonionina  umbilicatula^  and  the  typical  Triloculina 
tricarinata  are  only  met  with  in  apparently  from  200  to  300 
fathoms  water.  In  the  St.  Lawrence,  Lagena  distoma  (typi- 
cal), Bulimina  pyrula  and  marginatay  and  Vtdvtdina  auHriaoa 
are  characteristic  of  deep  water,  but  are  very,  rarely  met  with 
in  lesser  depths.  Olobigerina  buUoideSy  though  small,  is  not 
unfrequent  at  all  depths ;  but.  curiously  enough,  Orbulinauni- 
versa  has  not  ^et  been  found  bving  in  Canada.  Although  many 
of  the  Forammifera  from  the  deep  water  are  small  and  delicate, 
by  far  the  largest  specimens  yet  collected  were  taken  in  from 
200  to  250  famoms.  This  agrees  with  the  result  of  Dr.  Car- 
penter's observations  on  board  the  '  Porcupine.'  The  Bkalh 
dopleura  figured  bjr  Mr.  Dawson  I  believe  to  b^  an  annelid- 
tuDe,  having  examined  the  animal  in  a  living  state. 

POLYCYSTINA. 

Dictgocha  aculecUa  and  a  species  of  Ceratospyria  have  been 
previously  catalogued  firom  the  Gulf  of  St.  Lawrence  by  Prin- 
cipal Dawson.  Three  additional  species  were  dredged  in  up- 
wards of  200  fathoms ;  but  these  are  at  present  undetermined. 
In  Canada,  Polycystina  are  not  peculiar  to  deep  water ;  for  I 
have  taken  fine  specimens  firom  the  interior  of  a  species  of 
Halichondriaj  also  from  the  stomach  of  Echinus  drobachiensisy 
both  collected  from  a  little  below  low-water  mark. 

Sponges. 

Several  examples  of  the  Orantia  cilicUa  of  O.  Fabridus 
were  dredged  from  96  fathoms  in  Trinity  Bay,  on  the  north 
shore  of  the  St.  Lawrence.  It  is  the  firat  sponge  with  cal- 
careous spicules  recorded  firom  the  Gulf.  The  straight  spicules 
of  the  terminating  cone  and  the  triradiate  ones  of  the  body  of 
the  sponge,  make  beautiful  polariscope  objects.  A  fine  species 
of  Ivlymastia  was  abundant  in  manv  places  in  deep  water. 
In  38  fathoms  off  Cap-Rosier  lighthouse  a  massive  Bali" 
chondria  was  dredged,  which,  besides  the  ordinary  smooth, 
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carved,  fiisifonn  flpicoles.  has  small  retentive  bihamate  ones, 
apparentlj  resembling  tnose  of  Dr.  Bowerbank's  H.  falxmla 
in  all  bat  size.  The  other  sponges  collected  are  as  yet  un- 
detennined. 

Htdbozoa. 

Thuiaria  thufa  and  arttculata  and  Campanularia  vertidU 
lata  have  been  noticed  among  the  specimens  collected,  which, 
however,  have  yet  to  be  examined. 

ACTINOZOA. 

The  two  conunon  sea-anemones  of  the  New-England  coast, 
viz.  MOridium  marginatum,  Say  (which  is  probably  a  variety 
of  the  European  Actinoloba  aianthus),  and  Urticina  crasei- 
oomisj  Ehr.,  were  found  as  abundantly  living  in  the  greatest 
depths  examined  as  in  very  shallow  water.  Prof  A.  E. 
Verrill  recognizes  a  species  of  Zoanthua  in  some  specimens 
which  I  sent  him,  which  were  dredged  in  212  fathoms,  be- 
tween Anticosti  and  the  Bird-rocks.  Amongthe  same  spe- 
cimens he  has  also  detected  examples  of  his  JSunephthya  gh^ 
meraia,  an  Alcyonoid  previously  Known  only  from  Greenland 
and  the  banks  of  Newfoundland ;  also  a  new  species,  and 
perhaps  genus,  near  to  Corntdaria.  A  large  number  (50  or 
60)  of  living  specimens  of  a  PennahtUiy  which  I  believe  to 
be  new  to  science,  was  dredged  in  from  160  to  200  fathoms, 
between  the  island  of  Anticosti  and  the  south  shore  of  the  St 
Lawrence.  In  the  largest  specimens  collected  there  are  40 
pinnules  on  each  side  of  the  upper  portion  of  the  ooenosarc : 
imt  in  average  full-grown  examples  the  number  ia  less,  and 
ranges  from  80  to  SS.  On  the  back  of  the  rachis  there  is  a 
central  groove,  on  each  side  of  which  are  numerous  but  un- 
equal, spinose,  undeveloped  polyps.  The  average  number  of 
pol^bearing  cells  on  each  pinnule  seems  to  be  about  11.  but 
vanes  from  9  to  16.  The  polyp-bearing  cells  are  entirely 
separate,  and  are  marked  .with  bundles  of  spines.  The  8 
meaenteries  and  somatic  chambers,  as  well  as  the  8  tentacles 
of  the  polyps,  can  be  well  made  out  in  the  specimens  collected. 
In  one  specimen  examined  by  Mr.  G.  T.  Kennedy  the  basal 
portion  of  the  pinnules  is  filled  with  spheres  of  granular 
matter.  The  spicules  of  the  lower  half  of  the  stem  are  ellip- 
tical or  oblong,  and  decidedly  constricted  in  the  middle.  The 
calcareous  internal  axis  is  somewhat  longer  than  the  ccenosarc 
itself,  and  is  recurved  at  the  base.  Large  examples  measure 
about  8  inches ;  but  some  are  only  6  inches  long,  or  even  less. 
These  latter  specimens  have  as  few  as  21  pinnules  on  each 
side  of  the  stem.     The  St.-Lawrence  Pennatulaj  although  re- 
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sembling  in  some  respects  some  of  the  varieties  of  P.  ph»- 
phorea  as  described  hj  E5lliker,  seems  nevertheless  a  distinct 
species,  for  which  I  venture  to  propose  the  name  of  PennaUda 
canadmsis.  On  this  point  Prof.  A.  E.  Verrill,  to  whom  I 
sent  specimens,  writes  to  me  as  follows : — ^^  I  have  spent  con- 
siderable time  on  the  Pennatula.  It  is  very  near  P,  pkot- 
phareaj  and  for  a  time  I  thought  it  would  prove  identical.  So 
far  as  the  figures  and  descriptions  of  the  latter  go  it  agrees 
very  well,  allowing  that  all  the  varieties  and  subvarieties  re- 
cognized bj  Kolllker  reallj  belong  to  one  species ;  but  on 
comparison  with  Norwegian  specimens,  receiveli  from  Copen- 
hagen, it  seems  to  be  sufficiently  distinct.  The  most  evident 
difierences  are  to  be  found  in  the  more  numerous,  crowded, 
and  unequal  rudimentary  or  asexual  polyps  along  the  back  of 
the  stalk  in  your  species,  and  in  the  greater  smoothness  of 
the  peduncle,  due  to  the  much  smaller  size  of  the  spicola  of 
the  mtegument  in  the  American  species."  For  many  of  the 
details  respecting  this  species  I  am  indebted  to  my  friend  Mr. 
O.  T.  Kennedy,  M.A.,  of  Montreal,  who  has  kindly  helped 
me  in  the  dissection  of  specimens. 

ECHINODEBMATA. 

Two  fine  living  examples  of  SchizasierfragiUs  (the  Brissus 
fragilie  of  Dliben  &  Koren)  were  dredged,  one  off  Cap-Bosier 
lighthouse,  in  125  fathoms,  the  other  from  200  fathoms,  in 
the  centre  of  the  river,  between  Ellis  Bay,  Anticosti,  and  the 
south  shore.  Off  Sawhill  Point,  on  the  north  shore,  the 
d]«dge  brought  up,  from  69  fathoms,  a  curious  Asterid  covered 
with  long  and  slender  spines.  Prof.  Agassiz,  to  whom  I  sent 
the  only  specimen  collected,  informs  me  that  it  is  identical 
with  a  species  dredged  on  the  ^  Porcupine '  expedition,  and 
subsequently  named  by  Prof.  Wyville  Thomson  Caweria 
hyetrix.  Prof.  A.  Agassiz  thinks  that  this  Asterid  may  be 
the  SolasterJurc^BT  of  Dttben  &  Koren.  Unfortunately  two 
widely  tUfferent  Echinoderms  are  called  Calveria  hysirix  in 
the  ^  Froceedines  of  the  Boyal  Society.'  The  St.-JLawrenoe 
starfish  is  the  "  sinc^ular  Asterid  allied  to  Pteraaterj^  but  not 
the  Echinoderm  -belonging  to  the  Diadema  family,"  to 
both  of  which  the  same  name  is  given.  Gtenodiscus  crimatuSf 
Dtlben  &  Koren,  was  abundant  in  everv  haul  at  depths 
greater  than  100  fathoms.  Amphiura  HolhdUit^  Lti&^,  and 
Ophiacantha  spiniUosay  Mull.,  were  also  frequent  in  deep 
water.  Large  living  examples  of  Oph^lypha  Sarsiiy  LUtken, 
were  dredged  in  125  fathoms  off  *  dap-Rosier  lighthouse^ 
and  a  few  fine  specimens  of  Astrophyton  Agasaieii  were  taken, 
from  60  fathoms  mud,  off  Thunder  Biver. 
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Annelida. 

67  fiff  the  most  numeioiis  of  the  denizens  of  the  deep-sea 
mnd  in  the  St.  Lawrence  are  marine  worms.  Apparently 
about  20  OT  30  species  were  collected ;  bnt  none  of  them  has 
as  yet  been  studied  or  determined. 

Cruotacea. 

Hempen  "  tangles  "  used  in  212  fathomswater,  to  the  south- 
east of  the  east  point  of  Anticosti,  brought  up  several  livine 
examples  of  a  i^cnoyonwrn,  which  is  Dr.  Stimpson's  P.pdagi' 
cumy  but  which  does  not  seem  to  differ  from  the  P.  hUoraley 
Stiom)  of  European  seas.  A  fine  specimen  of  Nymvhon 
giganteamj  Goodsir,  was  dredged  in  125  fathoms  off  Uap- 
Kosier  lighthouse.  On  the  authorify  of  the  Bev.  A.  M. 
Noiman's  ^  List  of  the  Crustacea  of  the  ohetlands/ 1  had  quoted 
this  (in  a  report  printed  by  the  Department  of  Marine  and 
Fisheries  for  the  Dk)minion)  as  Johnston's  species ;  but  Prof. 
S.  J.  Smith  informs  me  that  it  was  Goodsir  who  first  described 
it  Several  eiLamples  of  Munnopsis  typicaj  M.  Sars.  were 
taken  in  125  fathoms  off  Cap-Kosier  lighthouse.  Seyeral 
curious  Amphipods  were  taken,  among  the  more  conspicuous 
of  which  were  fine  specimens  of  an  Epimeruij  which  Mr. 
Smith  refa»  doubtfully  to  E,  coniger  of  Boeck.  No  large 
Decapods  were  dredgeafrom  deep  water;  the  onl^  specimens 
observed  were  a  few  shrimps.  Mr.  Smith  recognizes  the  fol- 
lowing critical  forms  of  Macrura  in  a  small  series  which  I  sent 
to  him  for  identification : — 

Pandalus  anntdicomtSy  Leach.     96  fathoms,  Trinity  Bay, 

and  125  fathoms  off  Cap-Bosier  lighthouse. 
Eippobfte  Phippsiiy  Ejrdyer,  with  the  preceding  species. 
Hippofyie  Fciridij  Eroyer.     125  fathoms,  off^  Cap-Bosier 

hghfliouse. 
SSppobfie  polariSj  Er5yer.      38  fathoms,  off  Cap-Bosier 

lighthouse. 

POLYZOA. 

Good  specimens  of  the  following  species  have  been  deter- 
mined, from  depths  of  from  90  to  250  fathoms ;  but  many  in- 
teresting forms  are  at  present  imnamed: — 


Cnoa  eburnea,  Linn, 
Idmonea  atlanlica,  JFbrbes, 
D^Bocia  luoemaria  ?,  Sars, 
Akyomdium  gelatinosum,  PoUob. 
SerapooeUazia  acmpoea,  Lmn, 
OemeDaria  loricatiiy  Lim, 


Caberea  EUifliiy  Fle^n, 
Bicellaria  ciliata,  Lkm, 
Acamarchis  plumosa,  PaOas, 
Flostra  Barleei,  Bvak, 
Retepora  ceUulosa,  yar. 
— ^  elougata,  Smitt, 

25* 
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TUNICATA. 

The  following  is  a  list  of  the  few  gpecies  of  this  order  at 
present  identified  bj  Prof.  A.  E.  Vernll : — 

Agcidicpsia  oamplanatua  (^Ascidia  oomplanata^  Fabr.).   In 

212  nithoms  to  the  south-east  of  the  east  point  of  AntiooBti. 
Eugyra  jnlularisj  VerrilL    In  50  fathoms  aS  the  St  John's 

Kiver,  Mingan. 
Boiryttu8j  a  poiple  species,  distinct  from  B,  Oatddiu  Venill. 

Attached  to  Flustra  Barleei?^  Bosk,  from  96  fatnoms  in 

Trinity  Bay. 

Several  examples  of  Amourouciumglabrumj  VerrilL  were 
collected  in  and  just  ontside  of  Gaspd  my,  where  I  haa  pre- 
viously dredged  it  in  1869. 

MOLLUSCA. 

In  the  ^  Canadian  Naturalist '  for  1869^  I  published  a  cata- 
logue of  114  species  of  marine  MoUusca  mhabitin^  the  Gulf 
of  St.  Lawrence,  to  the  north  of  the  Bay  of  Chaleurs.  We 
now  know  localities  for  150  species  which  inhabit  the  region 
in  question.  The  shells  collected  last  summer  have  been 
carefully  studied ;  and  the  following  is  a  list  of  some  of  tht 
most  interesting  among  them  *• 

Terehratula  sepientnoncdtSj  Couth.  In  1 12  fathoms,  stones,  off 
Charleton  Point,  Anticosti,  and  in  212  fathoms  to  the  S.S.E. 
of  the  east  end  of  that  island. 

TerdfrateUa  spitzbergensisj  Davidson.  38  fathoms,  stones, 
off  Cap-Rosier  lighthouse,  alive^  adidt,  and  frequent;  96 
fathoms,  in  Trinity  Bay,  one  young,  but  living  example ; 
112  fathoms,  off  Charleton  Point,  Anticosti,  one  dead,  aanlt 
Most  abundant  in  somewhat  shallow  water^ 

Pecten  grcsnlandicusy  Chemn.  Taken  alive  in  several  localities 
in  from  160  to  250  fathoms,  mud. 

Lima  auhutusj  Leach.  Fine  specimens  in  38  fathoms,  off  Gap- 
Bosier  lighthouse. 

ArcapectunculaideSj  Scacchi  ( a^.  rarideniatay  Searles  Wood). 
Dredged  on  the  north  shore  of  the  St.  Lawrence,  also  be- 
tween Anticosti  and  the  south  shore,  in  160  to  170  fathoms. 
The  specimens  were  often  living,  and  of  large  size  for  the 
species.     New  to  the  western  side  of  the  Atlantic. 

Area  glacicJisj  Grav  {=A.  raridentataj  var.  nuyw^  Sars).  A 
few  dead  examples  of  this  shell  were  taken  with  the  pre- 
ceding one. 

*  I  am  indebted  to  Mr.  J.  Qwyn  Jeffi«yB,  F.R.S.y  for  the  detenniiiatian 
of  thoee  species  to  which  an  asterisk  is  affixed. 
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YokUa  (?  Portlandia)  tkracicg/brmtSy  Storer.  One  living  speci- 
men occurred  in  212  fathoms,  S.S.E.  of  the  east  point  of 
Antioosti^  and  a  dead,  but  pmect  one,  in  125  fathoms,  off 
Cap  Rosier. 

Toldta  (Portlandia)  lucida,  Lovdn.  Living  in  seven  of  the 
localities  examined,  its  range  in  depth  being  apparently  from 
150  to  250  fathoms. 

^Yoldia  [Portlandia)  frigida^  TorelL  Frequent,  living  with 
the  preceding. 

Dacryaium  vitreum,  Will,  In  212  fathoms,  mud,  to  the  S.S.E. 
of  the  east  point  of  Anticosti,  living.  This  and  the  pre- 
ceding are  new  to  America. 

Cryptocum  Oouldiiy  Philippi.  Common,  living,  at  all  depths  \ 
It  ranges  from  10  to  250  fathoms. 

Astarte  hctea^  Brod.  &  Sow.  Fine  in  several  localities.  Off 
Sawhill  Pomt  in  30  fathoms ;  off  Moisie village  in  70fathoms; 
mouth  of  St.  John's  River,  Mingan,  in  50  fathoms ;  Gasp^ 
Baj.    The  yotmg  is  Astarte  Richardaoniiy  Keeve. 

AsTABTE.  Two  species  of  Aatartej  both  of  the  A.  sulcata 
group,  were  collected  in  deep  water.  One,  of  which  two 
specunens  onlj  were  dredged  (off  Bear  Point,  Anticosti, 
in  112  fathoms),  I  at  first  thought  to  be  ^.  crebricoataia ; 
the  other  is  bj  far  the  most  abundant  moUusk  of  the  greater 
depths  of  the  northern  part  of  the  river  and  gulf  of  the 
St.  Lawrence. .  Mr.  Jefi&ejs  says  that  this  latter  shell  is 
Astarte  sulcaia^  var.  minor.  No  specimens  that  I  have  seen, 
from  American  or  European  localities,  exactly  resemble 
either  of  these  shells ;  and,  in  my  judgment,  both  are  new 
and  good  species.  .     . 

TelUna  {Macotna)  inflataj  Stim^on,  MSS.  Perhaps  M.fragilM 
of  Leaich.  Fine  living  specunens  of  a  shell  which  the  late 
lamented  Dr.  Stimpson  gave  to  the  writer  some  years  ago. 
with  the  label  "  Maccmafra^lia^  St.  MSS.,"  were  dredgea 
m  70  fathoms,  sand,  off  Moisie  village  and  at  various  depths 
in  other  localities. 

*Nea!ra  arctica^  Sars.  Several  living  specimens  of  this  spe- 
cies (the  largest  of  which  measures  upwards  of  an  inch  and 
a  quarter  in  its  greatest  breadth)  were  taken  in  125  fathoms, 
off  Cap-Bosier  hghthouae ;  also  in.  200  fathoms,  mud,  Ellis 
Bay,  Anticosti,  bearing  S.S.W.  27  miles  distant. 

^Neoera  obeaa^  Lovdn  ( = N.peUudda^  Stimpson*) .  Off  Caribou 
Island,  on  the  north  shore  of  the  St.  Lawrence,  nearly  oppo- 
site (Jape  Chatte,  living,  in  170  fathoms,  mud.  I  regard 
both  ^  arctica  and  N.  obesa  as  varieties  of  the  European 
N.  cusnidataj  N.  arctica  being  adults  of  unusual  size,  and  N. 
obesa  the  young  of  the  same  species.     In  deference  to  Mr. 
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Jefireys's  greater  experience,  however,  I  keep  the  two  forma 
separate.  N»  arctica  has  not  previonslj  be^  found  on  the 
American  coast. 

*  UtriculuspertenutSj  Mighels.  In  25  fathoms,  sand,  off Triiiity 
Biver,  also  in  Gasp^  ^^7}  ^^^^'^^^  ^  ^^  localities. 
(Probably  =  U.  turrttuSj  Moller.) 

Utrtculua  hgaltnu8?y  Turton  {^Diaphana  dAiUs^  (joiild). 
With  the  preceding,  but  rare  in  both  places. 

^Philine  quadraia.  Wood.  Alive,  from  212  fathoms,  mud,  to 
the  S.O.W.  of  tne  east  point  of  Anticosti. 

Philine  lineohUaj  Couth.  Gaspd  Bay,  and  off  the  St  John's 
Biver,  Mingan,  in  50  fathoms. 

Dentalium  abysaoTum,  Sars.  Dead  but  good  roecimens  of  this 
species  were  dredged  in  three  localities: — ^inl64fathoms,mud, 
off  Seven  Ishmd  Bay;  also  in  160and  200£Eithoms  to  the  S.W. 
and  S.S.W.  of  Ellis  Bay,  Anticosti.    New  to  America. 

Siphonodentalium  vitreunij  Sars.  Deep  water,  in  several  lo- 
calities, fine  and  living.  Most  frequent  in  200  to  250 
fathoms ;  also  new  to  the  American  side  of  the  Atlantic 

Margarita  argentcUct.  Grould  (asjf.  glauca^  M5ll.).  Off  die 
mouth  of  the  St  John's  Biver,  Mingan,  in  50  fathoms,  and 
sparingly  in  other  localities.    Gasp^  Bay. 

Margarita  striata  ?j  Brod.  &  Sow.  A  remarkable  variety  of 
this  species,  with  three  unusually  prominent  revolving  rihs 
(so  much  so  as  to  remind  one  of  some  of  the  Australian 
Trochocochleas),  occurred  in  70  fathoms,  sand,  off  Moisie 
village.  The  type  is  abundant  and  large  aJmost  eveiywhere 
in  the  St.  Lawrence  in  shallow  water. 

Risaoa  carinata^  Mighels.  Frequent,  alive,  £rom  96  fathoms 
in  Trinity  Bay. 

Rissoa  castanea^  M5ll.  With  the  above,  and  elsewh^pe  not 
unfrequent 

Rissoa  scrobiculataj  Mdll.  Collected  in  three  localities,  in 
from  125  to  250  fathoms,  where  it  is  large  and  fine.  It 
occurs  living,  but  of  small  size,  in  Gasp^  Bay,  at  depths  of 
from  20  to  30  fathoms. 

RissoeUa  ebumea^  Stimpson.  One  living  and  adult  example, 
in  70  fathoms,  off  Moisie  village. 

Lacuna  gladalisj  Mdller.  A  living  adult  specimen  of  this 
species  was  dredged  from  96  fathoms  in  Tnnity  Bay.  The 
shell  is  not  a*true  Lacuna^  and  belongs,  in  my  judgment,  to 
a  new  genus. 

Aporrhais  occidentalism  Beck.  A  remarkable  thin  and  in- 
flated variety  of  this  species  was  taken  in  120  fathoms  off 
Bear  Head,  Anticosti.  The  type  is  not  uncommon  through- 
out the  gulf  in  from  20  to  50  fathoms. 
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Eulima  sUnostama^  Jeffireys.  A  single  living  adult  was  taken 
from  160  fathoms,  to  the  south-west  of  Elbs  Bay,  Anticosti. 
New  to  America. 

Astyria  Holbdlliij  tlolL  {=Columhella  rosacea^  Gld.).  Tri- 
nity Bay,  96  fathoms,  also  other  localities.  Banges  from  20 
to  100  fathoms. 

Buccinum  ciliatum^  O.  Fabr.  Alive,  in  112  fathoms,  off 
Charleton  Point,  Anticosti. 

Buccinum  cyaneum^j  Brug.  From  250  fathoms,  mud,  be- 
tween the  east  point  of  Anticosti  and  the  Bird-rocks. 

Sipho  i8landicu8j  Chemn.  Only  one  living  example  of  this 
moDusk  was  collected,  from  112  fathoms,  off  Charleton 
Point,  Anticosti. 

Stpho  aarsiij  Jeffreys.  With  the  above,  but  much  more  fre- 
quent; also  off  Egg  Island,  in  70  to  80  fathoms.  The 
epidermis  is  very  d^rent  in  these  two  species;  but  it  is  diffi- 
cult to  separate  them  when  the  specimens  are  water-worn. 

Tropkan  craticulatusy  O.  Fabr.  Off  Cap-Rosier  lighthouse,  in 
38  fathoms,  stones,  fine  and  living ;  also  near  the  mouth  of 
the  St.  John's  Biver,  Mingan,  in  50  fathoms,  sand,  but  dead. 

Fasciolaria  ligataj  Mighels.  Two  living  examples  were  taken 
in  Gasp^  Bay,  near  Cape  Gaspd,  on  a  stony  bottom,  in 
20  or  30  fathoms. 

Twenty-five  species  of  shells  not  previously  known  to  in- 
habit the  seas  of  the  Province  of  Queoec  were  collected  during 
the  two  cruises ;  of  these,  twelve  are  new  to  the  American 
side  of  the  Atlantic. 

Fishes. 

The  only  fishes  brought  up  in  the  dredge  were  a  young 
specimen  of  each  of  the  following  species : — 

Sebasies  norvegicua.  The  Norway  haddock.  96  fathoms. 
Trinity  Bav. 

Anarrhichas  tupua.  The  wolf  fish.  112  fathoms,  off  Charle- 
ton Point,  Anticosti. 

AgonuB  hexagontis?,  Schneid.     With  the  preceding. 

It  is  estimated  that,  when  the  whole  of  the  material  collected 
has  been  examined  with  care  and  all  the  specimens  are  de- 
termined, upwards  of  100  species  of  marine  mvertebrates  new 
to  the  Gulf  of  the  St.  Lawrence  can  be  added  to  its  previously 
lecoided  fauna.  Of  these,  from  30  to  40  species  are  new  to 
the  western  side  of  the  Atlantic,  and  a  few  are  undescribed. 
When  it  is  considered  that  only  nve  weeks  were  spent  at  sea, 
that  during  this  time  the  ordinary  duties  upon  which  the 
schooners  were  engaged  (and  sometimes  unfavourable  weather) 
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often  made  dredging  quite  impracticable,  also  that  I  was 
alone  (so  far  as  scientific  nelp  was  concemed)  nearly  the  whole 
time^  I  may  be  pardoned  for  thinking  that  the  results  of 
these  investigationsy  so  far  as  thej  go,  are  vety  encourag^, 
and  such  as  shotdd  stimulate  to  renewed  exertions  in  so  pro- 
mising a  field  of  inquiry. 

I  have  previously  shown  (in  the  ^  Canadian  Naturalist'  for 
1869)  that  a  large  proportion  of  the  Greenland  invertebrates, 
probably  three  fourths  of  the  whole,  range  as  far  south  as  the 
northern  part  of  the  Gulf  of  St  [Lawrence  do¥m  to  Gasp^ 
Bay.  In  Canada  many  marine  animals  (such  as^  for  example, 
the  oyster  and  the  two  species  of  Crqndula  which  are  found 
attacned  to  it)  occur  off  the  southern  coast  of  the  Bay  of  Cha- 
leurs,  but  not  in  the  northern  part  of  the  same  ba^.  A 
number  of  characteristic  New-England  species  inhabit  the 
coasts  of  Nova  Scotia  and  New  Brunswick,  which  do  not  ap- 
parently range  ftirther  north  than  the  Bay  of  Chaleurs* 

On  the  Amniralty  Charts  of  the  Gulf  of  St.  Lawrence,  an 
irregular  line  of  shallow  soundings  may  be  seen  to  extend  fiom 
a  little  above  the  northern  extremity  of  the  Island  of  Cape 
Breton,  roimd  the  Magdalen  group,  and  thence,  in  a  westeny 
direction,  to  Bonaventure  Island*  To  the  south  and  south- 
west of  this  line  the  water  is  uniformly  somewhat  shallow, 
and  never  exceeds  50  fathoms  in  depth.  To  the  north,  north- 
west, and  north-east  of  the  same  line  the  water  aeepens 
rapidly,  and  perhaps  even  precipitously*  Principal  Dawson 
suggests  that  the  Subcarboniierous  rocks  of  which  the  Magdalen 
Islands  are  composed,  and  which  appear  again  on  the  mamland, 
in  Bonaventure  Coimty,  may  possibly  crop  up  under  the  sea 
in  the  area  between  the  north-west  side  oT  Cape  Breton  and 
the  mainland  of  New  Brunswick,  as  well  as  that  of  the  counties 
of  Bonaventure  and  Gasp^,  in  the  Province  of  Quebec.  This 
would  account,  possibly^for  the  shallowness  of  the  water  in 
the  area  in  question.  Whether  this  is  the  case  or  not,  it  seems 
not  improbable  that  this  extended  line  of  shallow  soundings 
may  form  a  natural  barrier  to  those  arctic  currents,  if  any  sncn 
there  are,  which  sweep  down  the  Straits  of  Belle  Isie  in  a  south- 
westerly direction,  and  may  tend  to  deflect  their  course  in  a 
bold  curve  into  and  up  the  river  St.  Lawrence. 

In  the  centre  of  this  river,  opposite  Murray  Bay,  about  80 
miles  below  Quebec,  Principal  Dawson  has  dredged  quite  a 
large  series  of  Labrador  marme  invertebrates ;  but  how  much 
further  up  the  stream  these  salt-water  denizens  extend,  we 
have  yet  to  learn. 

North  of  the  Bay  of  Chaleurs  the  fauna  of  the  Gulf  of  St 
Lawrence  has  a  purely  arctic  character.     The  species  of  which 


in  the  Oulfof  St  Lawrence.  353 

it  18  composed  are  remarkable  alike  for  their  geological  anti- 
gni^r  and  for  their  wide  range  of  geographical  distribution. 
la  tune,  a  few  of  them  date  back  to  as  ancient  periods  as  the 
Coralline  and  Bed  Crags,  and  a  much  larger  number  occur  in 
the  Postpliocene  deposits  of  both  Europe  and  North  America. 
It  is  cunous  to  obs^ve  that  species  which  are  found  both  living 
on  the  American  coast  to-oay  and  fossil  in  the  European 
Pliocene  and  Postpliocene,  had  a  different  geographical  range 
in  former  times  from  that  which  ihej  are  known  to  have  now. 
Manjr  of  these  arctic  marine  invertebrates  are  circumpolar  in 
their  distribution,  and  not  only  inhabit  both  sides  of  the  At- 
lantic, but  are  also  found  in  the  Northern  Pacific.  The  prece- 
ding generalizations  refer  almost  exclusively  to  the  assemblage 
of  marine  animals  characteristic  of  comparatively  shallow 
water,  the  members  of  which  range  in  depth  from  low-water 
mark  up  to  about  50  fathoms. 

The  aeep-water  fauna,  at  least  that  of  the  localities  examined, 
is  also  decidedly  arctic,  but  it  has  at  the  same  time  a  much 
more  Scandinavian  aspect.  Nearly  all  of  the  species  which 
are  now  for  the  first  time  recorded  as  inhabitants  of  the  Atlantic 
coast  of  America  occur  also  in  the  seas  of  the  north  of  Scot- 
land, of  Norway,  and  Spitzber^en.  There  is  a  striking  simi- 
larity between  the  series  of  fossils  from  the  Quaternary  deposits 
of  Norway  (as  catalogued  by  Sars)  and  the  marine  inverte- 
brates of  the  deepest  parts  of  the  St.  Lawrence.  Pennahtkey 
CtenodiscuSy  Tripylua  {SchizaeterjJragtltSj  Ophioglypha  Sarsiiy 
toother  with  many  species  of  mollusks,  are  common  to  both. 
Still  it  must  be  borne  in  mind  that  in  the  Quaternary  deposits 
of  Norway  a  number  of  characteristic  European  invertebrates 
occur,  wmch,  so  far  as  we  know,  do  not  live  on  the  western 
side  of  the  Atlantic. 

In  the  River  and  Gulf  of  St.  Lawrence,  g^enerally  speaking, 
the  number  of  species  of  marine  animals  wnich  may  be  collectea 
at  or  above  low-water  mark  is  very  small ;  few  specimens, 
apparently,  are  washed  ashore  by  storms.  But  there  is  a  con- 
stant tendency  in  the  opposite  mrection ;  littoral  and  shallow- 
water  forms  are  constantly  being  drifted  down  to  lower  levels, 
particularly  sheUs  (which  are  usually  dead  and  empty)  and  the 
larger  calcareous  Polyzoa,  such  as  UeUeporaria  incrasscUa  and 
Afyriozoum  gubgracite.  Sometimes  the  Mollusca  are  living : 
on  one  occasion  I  dredged  an  example  of  lAttorina  rudtSy 
apparently  alive,  but  certainly  with  the  operculum  fitting 
^itly  into  the  aperture,^  from  upwards  of  100  fathoms  water. 
When  such  is  the  case,  it  is  often  difficult  to  separate  the  true 
denizens  of  the  deep  sea  from  those  which  are  washed  down 
from  shallower  water. 
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The  Govenunent  of  Canada  (to  whom  I  had  the  honour  of 
presenting  a  report  on  this  preliminary  deep-sea  dredging- 
expedition,  with  special  reference  to  facts  collected  beaiin^  on 
the  fisheries)  has  aecided  that  the  prosecution  of  these  inquiries 
shall  be  continued.  A  vote  of  a  small  simi  of  money  has 
been  passed,  which  will,  it  is  hoped,  defiraj  the  necessaij 
expenses  of  the  expedition.  I  propose  to  deyote  the  months 
of  July  and  August  of  the  present  year  to  endeavouring  to 
dredge  in  the  greatest  depthis  of  the  Biver  and  Gulf  of  St 
Lawrence,  particularly  in  the  deepest  place  to  the  west  of 
Newfounoland.  Between  the  east  point  of  Anticosti  and  the 
Magdalen  Islands,  about  halfway,  and  in  an  easterly  direction 
towards  Newfounoland,  is  the  deepest  part  of  the  gulf.  The 
bottom,  at  this  locality,  for  several  miles  (nearly  two  meridians) 
has  a  depth  of  313  fatnoms.  Last  year  we  were  unfortunate ; 
for  as  soon  as  we  were  fairly  on  the  ground,  and  had  got 
eveiy  thing  in  readiness,  a  stiff  north-west  gale  sprung  up, 
which  ksted  sixty  hours,  and  made  dredging  quite  immae- 
ticable.  It  is  hoped  that  in  this  respect  our  efforts  wul  be 
more  successful  ouring  the  present  season. 

Mcmtreal,  July  12, 1872. 

XLIX. — Descrtptwna  of  new  Myricpoda  of  the  Family  Glo- 
meridsB.  By  Abthub  Gardiner  Butler,  F.L.S.,F.Z.S.,&c. 

[Plate  XVUL] 

The  millipedes  treated  of  in  the  present  paper  are  all  in 
the  collection  of  the  British  Museum. 

Chiloqnatha. 

Family  Olomerids*,  Gervais. 

G^nus  Zephronia,  Gray. 

1.  Zq^hronia  chitonoidesy  n.  sp.    PI.  XVIII.  figs.  2, 2  a. 

Brownish  testaceous,  inclining  to  castaneous;  head  aad 
nuchal  plate  darker. 

Head  shining,  external  area  coarsely  rugose,  central  area 
coarsely  punctiured,  inner  margin  bearing  about  fourteen  minute 
teeth ;  dorsal  segments  highly  polished,  covered  with  exceed- 
ingly indistinct,  almost  obsolete,  granulations ;  external  msigin 
of  first  segment  rugose ;  last  segment  very  oblique ;  segmental 
lateral  wings  much  incurved  in  dried  specimens,  very  oblique. 

*  Variously  designated  Zephronuda,  SpJusrotheriday  and  F6bfzomids\ 

SVood,  Proc.  Acad.  Nat.  S<a.  Philad.  1865,  p.  172).    In  his  *  Apt^res,' 
.  Genrais  restricts  this  family  to  the  three  genera  P6lyzonimny  Sgf^tmo- 
tU8,  and  Siphonaphora, 
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Length  1  inch  7  lines  to  1  inch  3  lines ;  width  at  first  dorsal 
segment  9  lines. 

Hob,  Madras  and  Ceylon  [Dr.  A.  Smith).  Four  speci- 
mens.   B.M. 

Allied  to  Z.  Brandtii  of  Humbert,  but  differing  in  the 
number  of  teeth  on  the  back  of  the  head,  the  projecting  last 
segment,  the  incurved  character  of  all  the  segments,  the  wings 
of  which  are  narrower,  the  relatively  narrower  and  more 
elongate  character  of  the  entire  animal.  We  have  Z,  Brandtii 
mider  two  distinct  types  of  coloration ;  the  darker  form  appears 
to  be  the  adult  type. 

2.  Zepkrania  rugulosa^  n.  sp.     PL  XVIII.  fig.  1. 

Very  near  to  the  preceding,  but  nale  testaceous ;  the  head, 
nuchal  plate,  and  hind  margins  of  aorsal  segments  olivaceous 
brown. 

Head  elabrous,  external  third  very  coarsely  and  densely 
punctured^  inner  margin  bearing  about  ten  small  teeth ;  nuchal 
plate  and  dorsal  segments  distinctly  rugose  and  sparsely  punc- 
tured all  over ;  segmental  wings  less  oblique  and  broader  than 
in  the  preceding  species. 

Length  7  lines:  width  4 lines. 

Hah.  Ceylon  {U.  Templetan).    One  specimen.     B.M. 

3.  Z^hrania  noticq^s^  n.  sp. 

Allied  to  Z.  chitanaides.  Brownish  olivaceous;  the  ^es, 
^tennas  le«.,  aad  nuchal  plate  <except  central  i^)S<^', 
front  of  head  mclming  to  orange,  central  area  crossed  by  three 
oval  red  spots. 

Head  glabrous,  somewhat  pilose  in  firont,  coarsely  but 
sparsely  punctured ;  hind  margin  bearing  about  eight  smaU 
teeth ;  nuchal  plate  surrounded  by  a  series  of  coarse  punctures, 
several  also  scattered  over  its  central  area;  dorsal  segments 
dull,  almost  imperceptibly  granulose,  the  last  se^ent  percep- 
tibly punctured,  especially  behind ;  segmental  wmgs  almost  as 
in  preceding  species. 

Lmgth  8  lines:  width  4  lines. 

Hob.  Ceylon  {E.  W.  Janaan).    One  specimen.     B.M. 

4.  Zephrania  carmgatay  n.  sp. 

Allied  to  Z.  inermisj  but  paler  in  colouring,  and  with  all 
the  dorsal  sclents  coarsely  rugose. 
Length  1  mch  8  lines  to  7  lines ;  width  9  lines  to  3  lines. 
Hab.  Ceylon  {S.  Templetan).    Four  specimens.    B.M. 

Possibly  only  a  variety  of  Z.  inermisy  of  which  we  have  four 
examples  firom  Madras  and  Ceylon. 
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6.  Zqthrania  Uopardina^  n.  sp. 

Allied  to  Z.  inermttj  but  pale  testaceous,  blotched  all  orer 
with  castaneouSy  and  coyerea  with  minute,  scarcely  perceptible 
hairs ;  puncturing  almost  preciselj  as  in  ^.  inermis. 

Length  8  lines :  width  4|  lines. 

Hab.  Ceylon  (^.  TempkUm).    One  specimen.    B.H. 

6.  Zephronia  tigrxna^  n.  sp.     PI.  XVIII.  fig.  7. 

Allied  to  Z.  carruffota.  Castaneous,  with  each  of  the  dorsal 
segments,  excepting  the  first  and  last,  crossed  hj  a  band  of 
ochre-jeliow ;  nead  and  front  of  first  dorsal  segment  pitchy; 
hind  margins  of  all  the  dorsal  segments  pitchy. 

Head  and  nuchal  plate  covered  with  coarse  punctures;  doraal 
segments  yeiy  rugose;  wings  not  angulated,  but  obliquelj 
rounded  off  in  front,  and  with  well-developed  anterior  ridge. 

Length  1  inch  7  lines ;  width  9  lines. 

Hab.  ^^  East  Lidies"  {8.  Stevens).    One  specimen.    BJL 

7.  Zephronia  zebraica^  n.  sp.    PI.  XVIIL  fig.  4. 

Allied  to  Z.  tigrina.  Ochreous,  head  pitchy ;  firont  of  nuchal 
plate  and  front  margins  of  all  the  dorsal  segments  black :  two 
irregularly  triangular  pitchy  patches  towaros  the  front  ot  last 
segment. 

Ilead  densely  and  coarsely  punctured  in  front,  otherwise 
sparsely  punctured;  a  row  of  well-defined  punctures  along 
front  of  nuchid  plate ;  all  the  dorsal  segments  sparsely  pimc- 
tured  in  front,  last  segment  punctured  all  over. 

Length  1  inch  11  lines ;  width  11  lines. 

Hab.  Near  Bombay  [Col.  WhitehtU).  One  specimen.  B.M. 

8.  Zephronia  nigrinota^  n.  sp.    PL  XYIII.  fig.  9. 

Allied  to  the  preceding  species.  Dark  olivaceous  or  casta- 
neous,  with  dorsal  segments  slightly  paler  in  front,  and  dotted 
here  and  there  with  black  and  sometimes  with  ochreous  spots; 
head  and  nuchal  plate  pitchy. 

Head  glabrous,  densely  and  coarsely  punctored  in  front, 
irregularly  and  sparsely  punctured  behma ;  nuchal  plate  ex* 
hibiting  a  few  coarse  punctures  here  and  there ;  dorsal  segments 
almost  imperceptibly  granulose;  segmental  wings  as  in  the 
preceding  species. 

Length  1  inch  3  lines  to  1  inch  2  lines. 

Hab.  Sikkim  {Dr.  Hooker) ;  Assam  ( Warvoick).  Six  speci- 
mens.   B.M. 

9.  Z^hronia  hUeecenSy  n.  sp. 

Testaceous,  sometimes  clouded  with  olivaceous ;  head  and 
nuchal  plate  pale  oiive  and  covered  with  short  bristles. 
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Head  coarsely  ptmctored,  external  third  denaely  punctured : 
nuchal  plate  with  a  tow  of  coarse  punctures  in  nont ;  dorsal 
8^:ment8  (exoeptm?  the  firont  edge  of  the  wings  and  the 
posterior  portion  of  the  last  segment,  which  are  somewhat 
mgoee  ana  pilose)  polished  and  without  punctuation. 

Xieng^  10  to  8^  lines ;  width  6^  to  5  unes. 

Hob.  India  {Mrs.  HamiUan).    Two  specimens.    B.M. 

Allied  to  Z.  glabraia  of  Newport ;  but  larser,  broader,  and 
with  the  nuchal  plate  and  dorsal  segments  much  less  punctured. 

10.  Zephronia  tgnobtluy  n.  sp. 

Testaceous,  clouded  with  dusky  olivaceous. 

Head|  nuchal  plate,  and  dorsal  segments  densely  punctured 
all  over  and  clothed  with  short  hair ;  segmental  wings  slightly 
curved  and  very  pointed. 

Length  4^  lines ;  width  2  lines. 

Hab,  Java  {Argent).    One  specimen.    B.M. 

Allied  to  Z,  Ltchtenateinii'y  but  without  the  shining  dorsal 
ridge. 

11.  Zephronia  jnltfira^  n.  sp. 

Brownish  testaceous,  spotted  here  and  there  with  black,  and 
clothed  with  short  hairs ;  head  and  nuchal  plate  pitchy. 

Head  coarsely  punctured,  more  densely  in  front :  nuchal 
plate  coarsely  punctured ;  dorsal  segments  finely  and  densely 
punctured;  wmgs  curving  slightly  Backwards. 

Length  91ines ;  width  4^  Imes. 

Hlab.  Ceylon  {R.  Templeton).    One  specimen.     B.M. 

Also  allied  to  Z.  Ltchtensteinii.  It  differs  also  from  the 
preceding  species  in  size,  colour,  and  the  form  of  the  segmental 
wings. 

12.  Zqfhronia  innominataj  Newport,  MS.    PI!  XYIII.  fig.  8. 

Testaceous,  eyes  and  antennsB  greenish. 

Head  coarsely  rugose  and  punctured  all  over ;  nuchal  plate 
densely  and  coarsely  punctured ;  dorsal  sclents  densely  but 
minutely  punctured,  their  external  edges  mmutely  pilose. 

Length  1  inch  3^  lines ;  width  7  lines. 

Sab.  Philippines  {Cuming).    Two  speciniens.    B.M. 

Nearly  allied  to  Z.  eastanea  of  Newport ;  but  narrower,  paler 
in  colour,  with  broader  terminal  joint  to  antenna,  and  more 
distinctly  punctured  dorsal  segments. 

13.  Zephronia  sulcahUay  n.  sp.     PI.  XYIII.  fig.  5. 

Allied  to  Z.  inermis^  rather  paler  and  duller. 

Head  flatter  than  in  Z.  inermisj  punctured  in  the  same  way ; 
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nachal  plate^  without  punctores ;  dorsal  segments,  exoqitins 
the  last  (which  is  dehcatelj  rugose) ,  without  ponctnres;  aU, 
ezceptme^  the  first  and  last,  loi^;itadinaIl7  mtdtisaleate. 

Lengm  1  inch  11  lines  to  1  inch  4  Unes;  widthl  inch  to  9 
lines. 

Hab.  Borneo  ( W.  Jeakes).    Eight  specimens.    B.H. 

One  example  shows  scarcely  a  trace  of  the  sulcations  on  the 
dorsal  segments. 

Qenns  Sph^ebothebium,  Brandt. 

1.  SphoBroiherium  latum^  n.  sp.     PL  XVIII.  fig.  3. 

Castaneous,  dotted  here  and  there  with  blackii^;  mouth 
black ;  ejes  crystalline  white. 

Head  rugose  and  densely  punctured  in  front,  coarsely  hat 
sparsely  punctured  in  the  centre ;  nuchal  plate  sparsely  punc- 
tured ;  dorsal  segments  delicately  mgose,  last  segment  also 
sparsely  punctured. 

Length  2  inches  1  line ;  width  1  inch  3  lines. 

Hab.  North  Madagascar  (£.  Boukm).  One  specimen.  B.M. 

Allied  to  8.  AcUson  of  White ;  but  smaller,  paler  in  colour, 
more  depressed  in  outline,  less  rugose^  and  witn  lateral  wings 
of  segments  less  curred.  The  antennas  m  S.  AcUsan  are  broken, 
which  accounts  for  Mr.  White  not  having  more  than  lunted  at 
its  genus  by  comparing  it  with  S.  hippacasUmum'^. 

2.  BphcBraiherium  Nq^tttnus^  n.  sp.     PL  XVlll.  fig.  6. 

OHve-greeny  clouded  and  blotched  with  pale  ochreous ;  the 
external  margins  of  the  segments  dark  ochreous.  Variehf 
pitchy,  clouded  with  castaneous ;  the  external  margins  of  the 
segments  castaneous. 

Head  coarsely  and  densely  punctured  in  front,  sparsely 
behind ;  nuchal  plate  with  row  of  coarse  punctures  in  front  and 
two  or  three  punctures  behind ;  dorsal  segments  smooth  and 
shining,  the  last  sparsely  punctured. 

Length  2  inches  to  4^  lines ;  width  1  inch  to  2  lines. 

Hab.  Mada£|ascar  {Madame  Ida  Pfeiffer) ;  Port  Natal 
{Ouetmstua).    Eight  specimens.    B.M. 

Allied  to  8.  rotundatum  of  Brandt,  and  agrees  in  many 
respects  with  die  description  of  8.  Tiianua ;  but  me  last  segment 
is  not  peculiar  in  shape. 

*  A  Zephroma  H)  in  the  Britiflh  Miueum  agrees  pretty  well  with  the 
description  of  the  latter  species  \  it  will,  howeyer,  doubtlesa  prove  to  be 
distinct  when  an  opportonity  occurs  of  comparing  it  with  attUienticated 
examples  of  that  species. 


Dr.  O.  Schmidt  an  Cocooliths  and  Rhabdoliths.        S59 

Gloflety  allied  to  the  preceding,  but  with  head  and  nnchal 
plate  ooarselj  pnnctored  all  over  and  clothed  with  short  hairs, 
the  dorsal  scCTients  exhibiting  a  number  of  small,  rounded, 
whitish  pustules. 

Lengui  8|  lines ;  width  5  lines. 

Hah.  Victoria,  Australia  {Dr.  Homtt).  One  specimen.  B.M. 

4.  Spharotkerium  nigrum^  n.  sp.     PI.  XVIII.  fig.  11. 

Shining  black,  antennas  clothed  with  reddish  hairs. 

Head  glabrous,  coarsely  and  densely  punctured  in  fix)nt, 
spanelj  behind ;  nuchal  plate  delicately  rugose  and  coarsely 
but  sparsely  punctured ;  dorsal  segments  coarsely  rugose  and 
punctured,  last  segment  densely  punctured,  its  outer  edge 
carving  outwards  so  as  to  form  a  distmct  projecting  rim  ]  lateral 
wings  very  slightly  curved. 

Length  1  inch  4  lines  ;  width  8  lines. 

Hob.  South  Africa  {Sir  Andrew  Smith).  One  specimen. 
B.M. 

A  remarkable  species,  coming  nearer  to  S.groasumj  Eoch, 
than  to  any  other  described  form. 

5.  Spharoiheriimi  aintuitum^  n.  sp.     PL  XVIII.  fig.  10. 

CSlosely  allied  to  S.  darsalisj  Gervais  {Zephronia  pulverea^ 
White  ;  SpTuBroiherium  retusum,  Eoch),  but  smaller,  without 
dorsal  rid^e,  the  punctuation  of  the  head  and  nuchal  plate  finer, 
the  lateral  segmental  wings  curving  distinctly  backwards,  ana 
the  depression  of  last  segment  reduced  to  a  slight  sinus. 

Length  7^  lines ;  width  4  lines. 

Hob.  SsiBwak  {Wallace).    One  specimen.    B.M. 

L. — On  Coccoliths  and  Rhabdolitha.    By  OscAR  Schmidt*. 

[HateB  XVI.,  XVIL] 

I  MUST  preface  my  communications  upon  Coccoliths  and  a 
newly  discovered  kind  of  organized  corpuscles  from  the  Bathy^ 
Utf«-mud,  which  I  call  Rhabdoliths«  with  a  short  report  upon 
the  course  of  that  expedition  in  the  lower  part  of  the  Adriatic 
Sea  during  which  I  nrst  made  a  close  acquaintance  with  these 
exceedin^y  remarkable  corpuscles. 

By  working  up  the  sponges  captured  during  the  soundine 
and  surveying  of  the  Florioa  coast,  and  incited  by  the  English 

*  Translated  by  W.  S.  Didlas,  F.L.S.,  from  the  'Sitzungsbericht  der 
L  k  Akad.  der  Wiflseiiflchafteii  in  Wien/  Bd.  Ixii.  (1670)  Abth.  i. 
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deep-flea  soundings,  the  desire  was  raised  in  me  to  learn  more 
aocnratelj  the  conditions  of  the  bottom  of  the  Adriatic  My 
frequent  dredging-voyages  along  the  Dahnatian  coast  had 
hardly  made  me  acquainted  with  a  greater  depth  than  firom  40 
to  50  fathoms.  In  presence  of  the  surprising  results  of  the 
investigations  of  the  Atlantic  sea-bottom,  and  their  importance 
eaually  in  zoology  and  geology,  a  supplemental  examination 
of  the  sea  near  me  appeared  to  be  of  general  interest.  But  it 
was  perfectly  dear  that  this  could  only  be  undertaken  with 
lar;^  resources :  and  for  this  purpose  circumstances  were  pecu- 
liarly fayourable.  Considering  the  total  deficiency  of  modern 
and  fully  trustworthy  charts  of  the  Adriatic  Sea,  a  thorough 
survey  of  it  could  no  longer  be  put  off.  This  great  work  was 
confided  by  the  Admiralty  to  Captain  (Esterreicher  with  a 
number  of  officers.  A  smaller  steamer  was  associated  with  the 
principal  ship,  the  ^Triest,'  a  large  and  convenient  steamer; 
and  besides  its  rowing-boats  the  ^  Triest '  carried  a  steam-launch. 
As  in  the  summer  of  1870  it  was  proposed  to  lay  down  some 
lines  between  the  Apulian  and  the  Albano-Dalmatian  coasts, 
I  applied  to  Vice-Admiral  von  Tegetlliof  and  Captain  ^ter- 
reicher,  and  received  from  them  the  most  obliging  permission 
and  invitation  to  pass  a  few  weeks  with  my  friena  Professor 
Oobanz  as  a  guest  on  board  the  ^  Triest/  and  a  promise  that  I 
should  be  as  far  as  possible  aided  in  my  designs.  Equally  liberal 
was  the  assistance  of  the  Imperial  Academy  with  regard  to 
our  eouipment.  And  so  my  companion  and  I  found  ourselves 
with  tne  Lloyd's  steamer,  on  the  morning  of  the  20th  of  June, 
in  the  roads  of  Durazzo,  where  the  ^  Triest  was  lying  at  anchor. 
We  were  cordially  received  by  the  gentlemen  of  the  surveying- 
expedition,  and  1  look  back  with  pleasure  and  gratitude  to 
every  hour  of  my  living  in  their  company. 

I  had  had  dredges  made  upon  two  models : — one  the  frame  of 
which  was  a  narrow  rectangle ;  and  several  with  triangular 
frames,  of  which  I  have  previously  made  use  with  good  results. 
The  only  improvement  (to  which  Professor  Lovdn  had  called 
my  attention)  was,  that  of  the  three  bows  which  bear  the  ring 
for  the  rope,  only  two  are  riveted  together,  whilst  the  third  is 
united  witn  uiem  by  a  somewhat  thinner  piece  of  rope.  In 
the  event  of  the  catching  of  the  dred^,  this  union  will  break 
more  easily  than  the  hawser,  and  tae  dredge  will  be  more 
easily  freed.     I  was  never  in  a  position  to  learn  this  by  ez- 

Serience.  The  triangular  dredge  proved  perfectly  available 
own  to  depths  of  630  fathoms,  the  greatest  that  we  attained, 
when  leaden  weights  of  80  lbs.  were  attached  in  the  angles. 
As  a  tow-line,  rope  of  the  thickness  of  one's  thumb  was  used ; 
and  in  the  absence  of  a  small  steam-engine  for  drawing  it  up. 
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the  numerous  hands  of  the  crew  proved  to  be  more  than 
sufficient.  During  the  operations  with  the  dredge,  the  sound- 
i^  and  measurements  of  temperature  were  luso  carried  on. 
With  regard  to  the  temperatures,  I  have  as  jet  seen  no  con- 
nected series ;  but  this  portion  of  the  operations  of  the  survey 
will  be  worked  out  by  Lieutenant  Weyprecht.  In  the  deepest 
parts  of  the  gulf,  with  a  surface  temperature  of  18^  K.,  the  tem- 
perature does  not  fall  below  12^-10°  R.,  so  that  these  differ- 
ences can  hardly  have  any  essential  influence  upon  the  deve- 
lopment or  repression  of  Ufe.  Moreover  in  the  basin-like  part 
of  the  Adriatic  Sea  in  which  we  made  our  observations,  the 
currents  are  remarkably  small,  and  do  not  appear  to  affect  the 
greater  depths  of  several  hundred  fathoms.  I  place  the  extra- 
ordinary poverty  of  those  deeps  in  all  the  higher  forms  of  life 
chiefly  to  the  account  of  this  circumstance.  On  the  upper 
parts  of  the  Dalmatian  coast,  where  the  gulf  is  more  narrowed, 
the  shore-current  is  more  perceptible,  and  the  position  of 
elongated  islands  and  groups  of  reefs  [Scoglien)  gives  origin  to 
stronger  local  currents ;  it  is  preciselv  these  regions  that  are 
endowed  with  the  richest  fauna  ana  flora.  As  both  Heller 
and  myself  ascertained,  this  abundance  diminishes  towards 
Bagusa,  and  below  this  point  the  coast  is  almost  entirely  sterile. 
On  board  the '  Triest '  I  mvestigated  three  lines  with  the  dredge, 
namely  Sasano-Brindisi,  Bari-Durazzo,  and  Dulcigno-Viesti. 
The  greatest  depth  of  the  first  line  was  reached  with  480 
fathoms,  and  that  of  the  third  with  630  fathoms.  The  dredge 
could  be  so  often  cast,  and,  notwithstanding  its  simplicity,  acted 
with  such  certainty,  that  from  its  contents  a  tolerably  correct 

K'  ture  of  the  nature  and  population  of  the  bottom  must  result 
e  first  freshly  examined  sample  of  the  bottom  from  170 
fathoms  convinced  me  that  I  had  BaOiybius-muA.  before  me. 
Its  yellowish-grey  colour  and  its  exceedingly  characteristic 
greasy  nature  were  so  well  known  to  the  officers  that  I  was 
unanimously  assured  by  them  that  this  ^'primitive  mud " 
predominates  from  the  upper  parts  of  the  Adriatic  Sea,  alter- 
nating onlv  here  and  there  with  a  few  extended  sandy  tracts. 
The  soundings  of  previous  years  have  confirmed  this ;  and  in 
like  manner  the  dredge  constantly  brought  me  up  this  mud 
from  all  depths  on  all  three  lines.  It  was  immeaiately  seen 
that  it  is  extremely  rich  in  Foraminifera  (predominantly  Olohi- 
^erinaj  OrbuUna^  Uvigerinay  Rotalia^  Textularia)]  but  I  looked 
m  vain  for  other  things  which  I  had  expected  to  find.  A 
young  and  consequently  not  quite  certainlv  determinable 
specimen  of  an  Echinus  j  probably  E.  melo  {=^Flennngi%7)j  from 
230  fathoms,  and  an  empty  but  perfect  shell  of  Terebratula 
vitrea  from  430  fathoms  is  the  entire  produce!  That  from  the 
Ann.  Jc  Mag.  N.  Hist.  Ser.4.   Voln.  26 
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same  depths  some  veiy  jonng  BivalyeSy  of  scarcely  |  miUiin. 
in  diameter^  made  their  appearance,  whilst  no  trace  of  fiill- 
grown  animals  was  to  be  found,  can  only  be  explained  by  the 
supposition  that  the  larvce  furnished  with  their  yelum  were 
driven  unusually  far  into  the  open  sea. 

I  turn  now  to  the  BcUhybius^mud  and  the  cocooliths.  Veiy 
soon  after  my  return,  I  published  in  the  ^  Ausland,'  No.  30,  a 
short  notice  ($f  the  discovery  of  these  bodies  at  aU  depths  in 
the  Adriatic  Sea,  from  50  famoms  downwards,  with  the  addition 
that  they  would  no  doubt  be  present  also  at  less  depths.  I 
was  consequently  in  advance  of  the  publication  of  the  extended 
investigations  and  discoveries  of  GUmbel,  as  he  explained  in 
No.  32  of  the  same  journal.  We  have  now  a  more  detailed 
statement  of  these  hne  observations*,  which  show  the  extra- 
ordinary difiusion  of  Bathybiua  and  the  coccoliths  in  all  depths 
of  all  seas  of  the  actual  world,  and  the  colossal  part  taken  by 
them  in  building  up  the  crust  of  the  earth.  I  had  also  already 
made  the  discoveiy  that  the  coccoliths  are  strongly  represented 
in  the  raised  land  of  Brindisi.  Now,  as  Hackel  also  nearly  at 
the  same  time  investigated  the  coccoliths  with  his  usual 
thoroughnesst)  it  might  seem  to  be  superfluous  for  me  to  go 
into  the  same  subject. 

But  as  GtLmbers  work,  so  far  as  it  is  at  present  before  ns, 
extends  only  to  the  demonstration  of  the  presence  of  coccoliths 
in  the  most  various  calcareous  and  marly  deposits  and  in 
the  sediments  of  the  present  day,  and  to  certain  reactions  of 
BcUhybtuSj  and  as  I  am  obliged  to  conceive  the  structure  of  the 
coccoliths  differently  from  Httckel  in  several  points,  and,  finally, 
as,  from  the  almost  inconceivable  importance  of  the  coccoliths, 
any  contribution  to  their  more  accurate  knowledge  must  be 
welcome,  the  pieaent  memoir  wiU  cany  with  it  its  own  jurtifi- 
cation. 

I  will  first  of  all  deal  with  a  statement  of  GUmbd's^  '^that 
it  is  certainly  conceivable  that  Bathybiua  takes  its  origin  in 
the  sarcode  of  the  lower  animals."  He  is  led  to  this  by  the 
observation,  ^^that  when  the  shell  of  calcareous-shelled  Fora- 
minifera  is  dissolved  away  by  dilute  acid,  their  punctate  mem- 
branes and  granular  flocki9  remain  undissolved  m  the  residue, 
which  latter  possess  the  form  and  reaction  of  Bathybiua,  These 
remains,  indeed^  may  just  as  well  be  the  residue  of  the  sarcode 
of  the  Foramimfera  as  of  oar  BathybiuSj  which  had  onl^  been 
deposited  in  the  cavities  of  the  Foraminifera,  and  in  this  way 
comes  again  into  view."     The  sarcode  of  the  Foraminifera  will 

*  Giimbe],  ''Vorlaufige  Mittbeilungen  uberTief8ee8chlaxnmy"N.  Jsiah. 
fur  Mineral.  &c.  1870,  Heft  6. 

t  Hackel,  **  Beitrage  cur  Plastidentheorie,"  Jenaische  ZeitBchiift,  v.  3. 
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yeiy  probably  exhibit  the  same  reactions  as  the  protoplasm  of 
Bathybius ;  so  that  I  should  by  no  means  be  inclined  to  deduce 
the  identity  of  the  two  bodies  in  other  respects  fix)m  such  a 
resemblance.  But  eyen  before  I  had  read  Giimbel's  communi- 
cation in  the  ^Jahrbuch'  it  was  known  to  me.  by  direct  obser- 
vation, not  only  that  empty  shells  of  Foramimfera  are  filled  by 
Bathyhtua-mudj  but  cUso  that  living  Foraminifera  incept  Bathy- 
hmB-flocks  tMfether  with  coccolithsy  no  doubt  as  nourishment.  The 
imv^Jdon  01  Bathybius  from  Foraminifera  and  other  Protista 
is  quite  inconceivable  when  we  consider  the  quantitative  pro- 

S)rtions«  If  we  wash  and  strain  off  several  pounds  of  Adriatic 
athybius-nmdj  there  remains  a  minute  heaplet  of  Foraminifera. 
And,  further,  the  BathybiuS'^roto^lBsm^  if  supposed  to  originate 
from  Foraminifera,  would  necessarily  become  decomposed  be- 
fore it  could  collect  into  such  incalculable  masses.  Bathybius 
freshly  taken  out  of  the  sea  exhibits  very  slug^sh  movements, 
.more  sluggish  even  than  those  which  occur  in  the  sarcodic  net  of 
most  sponges,  but  in '  other  respects  exactly  the  same,  phe- 
nomena wnicn  may  be  detected  in  specimens  preserved  in 
spirits  of  wine.  This  agrees  exactly  with  my  numerous  com- 
parative observations  of  fresh  sponges  and  sponges  preserved 
m  spirit.  Preparations  of  the  finest  sarcodic  nets  denved  from 
die  latter  are  absolutely  undistinguishable,  if  we  leave  out  of 
consideration  the  sluggish  displaceability,  from  fresh  prepar- 
ations just  taken  out  of  the  sea.  I  believe,  therefore,  that  the 
further  observation  of  the  living  Bathybius  will  furnish  no  par- 
ticular information  as  to  its  nature. 

At  present  the  coccoliths  seem  to  be  inseparable  companions 
of  the  ^o^^W-protoplasm.  It  is  a  very  different  question, 
however,  whether  they  merely  live  upon  the  soil  of  this  pro- 
toplasm as  independent  organisms,  or  are  products  of  it,  as 
parts  or  organs.  In  what  follows,  an  interpretation  will  come 
oat,  accormng  to  which  the  coccoliths  pass  through  an  inde- 
pendent (ycle  of  development. 

Both  Huxley  and  Hackel  admit  that  there  are  two  different, 
although  nearly  aUied,  forms  of  coccoliths — namely,  a  simple 
disciform  kind  (the  discoliths),  and  another  which  presents  the 
form  of  a  double  disk  united  by  a  central  pin  (the  cyatholiths). 
I  must  decidedly  affirm  that  this  distinction  does  not  occur, 
and  thai  rather  aU  those  forms  which  Hackel  has  described  as 
Jferfkcdy  developed  discoliths  with  an  outer  ring  are  cyatholiths — 
m  other  words,  that  the  outer  ring  is  nothing  but  the  margin 
of  that  shield  which  in  the  cyatholiths  stands  out  better,  from 
its  somewhat  greater  removal  from  the  other  pai-ts.  Thus  I 
have  met  wim  no  supposed  discolith  the  margin  of  which 
Gonld  not  with  patience  be  ascertained  to  be  a  constituent  of 

26* 
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an  entire  disk.  I  beg  the  reader  who  maj  have  HSckeFs  work 
at  hand  to  compare  figures  25  (discolith)  and  72  (cyatholith). 
Bothy  when  looked  at  from  the  surface,  have  the  same  appear- 
ance ;  and  even  in  72,  e,  the  margin  of  the  larger  disk  appears, 
like  e  in  25,  as  the  outer  ring.  K  72  when  placed  on  the  edge 
appears  like  figs.  33  and  62,  whilst  25  in  the  same  position  gives 
an  outline  like  fig.  44,  this  is  due  solely  to  the  fact  that  in  the 
latter  case  the  inner  circle  and  disk  are  completely  concealed 
by  the  outer  basin-shaped  shield. 

I  desired  at  the  begmning  to  call  attention  to  this  importuit 
point,  as  it  essentially  simplifies  the  question  as  to  the  stmc- 
ture  of  the  coccoliths ;  and  I  will  now  pass  to  the  special  ex- 
amination. 

In  PI.  XVI.  fig.  15  a  coccolith  is  shown  from  the  flat  or 
ventral  side.  The  individual  parts  are  named  as  foUows  bj 
Hackel : — a,  central  granule ;  by  medullar  space  (Markfeld) ;  c, 
medullar  ring  (Markring) :  rf,  granidar  ring  {Kdmerritu^  ;  e, 
outer  ring.  1  must  remarK  that  only  in  rare  cases  have  I  seen 
the  medullar  ring  otherwise  than  as  in  my  drawing  and  as 
Hfickel  figures  it.  It  appears  to  me  almost  without  exception 
as  the  simple  contour  ot  the  medullar  space,  and  only  becomes 
more  shaded  when  the  medullar  space  acquires  a  more  concave 
form.  We  now  first  trace  the  coccoliths  to  the  development 
of  the  granular  ring,  which  frequently  becomes  a  granular  disk. 
Numerous  corpuscles  with  a  simple  or  double  contour,  and 
from  0*001  to  0*004  millim.  in  diameter,  appear  as  isolatea  cen- 
tral granules  and  as  central  granules  with  the  medullar  space 
(figs.  1,2).  The  most  important  stage,  however,  in  the  deve- 
lopment of  the  coccolith  is  that  of  the  formation  of  the  granular 
ring.  HSckel  characterizes  this  simply  as  a  granulated  zone ; 
and,  according  to  his  figures,  the  material  examined  by  him 
was  already  so  much  altered  that  the  composition  of  the 
granular  ring  of  actual  spherical  portions  did  not  distinctly 
appear.  Bodies  like  fig.  3  of  our  plate  are  not  unfirequent. 
It  consists  of  a  lenticuliu*  central  part,  with  a  ring  of  fn>m  7 
to  10  balls.  Hackel  also  has  a  similar  structure  in  his  fig.  10, 
which,  however,  according  to  his  statement^  consists  of  merely 
sarcodic  granulations.  The  bodies  of  which  I  am  speaking 
are  solid,  but  may  certainly  have  proceeded  firom  a  sarcodic 
foundation. 

Although  we  may  remain  in  doubt  as  to  this  category  of 
corpuscles,  this  is  no  longer  the  case  with  another  very  frequent 
form.  In  fig.  4  we  see  the  central  granule  and  meamlar 
space  surrounded  by  a  distinct  circlet  of  balls ;  and  from  a  com- 
parison of  a  great  number  of  specimens  and  stages,  it  appears 
that  this  ring  of  globules  origmates  in  a  growth  and  subse- 
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quent  division  of  the  margin  of  the  medullar  space.  The 
mardn  of  the  medullar  space  swells  up ;  and  such  specimens 
as  fig.  5  show  that  the  marginal  swelling  is  not  formed 
uniformly,  and  only  by  degrees  constitutes  a  perfectly  closed 
circlet.  Almost  without  exception,  the  whole  structure,  at 
the  appearance  of  the  circlet  of  balls,  acquires  the  form  of  a 
bowl,  at  the  same  time  that  there  is  the  greatest  yariability  in 
the  number  of  the  globular  portions  and  the  size  of  the  indiviaual 
globules. 

In  two  cases  we  have  nothing  more  formed  than  a  mere 
zone  of  globules  or  ^anules.  This  is  shown  in  figs.  6,  7,  9, 
10, 11.  One  case  is,  that  only  a  circle  of  large  globular  por- 
tions surrounds  the  medullar  ring.  A  very  frequent  case  of 
this  kind  is  shown  by  fig.  6,  from  the  fresh  Baihybivsj  and 
fig.  9,  from  the  raised  deposits  near  Brindisi.  It  is  true,  as 
I  shall  show  hereafter,  that  here  also  completion  may  be 
effected  by  the  outer  ring,  t.  e.  the  dorsal  disk  ;  but  in  general 
thedeyelopmentof  the  body  seems  to  be  closed  with  the  growth 
of  the  large  globular  portions ;  and  I  haye  no  indication  that 
diese  large  globules  break  up  into  smaller  portions.  Such  bodies 
as  fig.  11  are  excessiyely  rare.  It  shows,  in  the  circumference 
of  the  central  disk,  a  circlet  of  lar^e  celliform  balls ;  and  this 
body  also  occurs  but  little  altered  m  the  deposits  at  Brindisi 
(fig.  10).  The  centres  in  the  globules  of  the  circlet  appear 
quite  distinctly  to  be  condensed  into  a  sort  of  nucleus,  which 
also  makes  its  appearance  quite  definitely,  although  irregularly, 
in  the  specimen  from  Brindisi. 

In  the  second  case  (fig.  7)  we  find,  instead  of  a  simple 
circlet  of  globules,  a  granular  zone,  t.  e.  a  zone  in  which  small 
globules  of  about  the  diameter  of  the  central  granule  are  placed 
in  from  2  to  4  rows  side  by  side  and  partly  oyer  one  another. 
Both  this  and  the  aboye  described  body  may,  as  we  show 
farther  on,  coyer  themselyes  with  the  dorsal  shield ;  but  fire- 
quently  this  course  of  further  deyelopment  does  not  occur,  and 
bodies  are  produced  like  fig.  8  ana,  more  distinctly,  fig.  12 ; 
they  are  hemispherical.  In  fig.  12  we  are  looking  into  the 
sphere ;  fig.  13  is  the  appearance  from  the  side,  fig.  14  from 
behind.  Jiistead  of  a  granular  zone,  a  regular  granular  mantle 
is  present.  I  am  uncertain  about  the  ol^eryation  that  some- 
times an  entire  hollow  sphere  is  produced.  How  the  diyision 
into  globular  portions  is  compatible  with  the  not  imfrequent 
concentric  stnation,  is  not  yet  clear  to  me  (fig.  8). 

I  give  on  PL  XVII.  figs.  16  &  17  a  form  of  the  incomplete 
coccolith  which  is  not  unfrequent.  The  central  granule  and 
medullar  space  are  present,  the  latter  undoubtedly  as  a  disk. 
There  is,  however,  no  medullar  ring;  but  what  might  be 
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regarded  as  such  is  the  actual  margin  of  the  medullar  space. 
The  granular  zone  is  in  course  of  production,  although  it  does 
not  appear  in  the  whole  circumference,  butaavances  round  the 
marsm  as  an  excrescence  starting  from  a  particular  point 

When  the  development  of  the  coccolith  nas  taken  a  direction 
as  in  fig.  12,  PL  XVI.,  it  appears  to  be  concluded  with  the 
granular  layer.  In  all  other  cases  the  coccolith  usuaUy  becomes 
completed  by  the  formation  of  a  concayo-conyex  diak,  which 
generally  appears  homogeneous,  rarely  irregularly  notched  and 
granular,  and  coyers  and  more  or  less  oyerardies  the  parts 
preyiously  formed.  As  already  mentioned,  I  haye  most  de- 
cidedly ascertained  that  Hackers  so-called  outer  ring  is  never 
in  connexion  with  the  outer  margin  of  the  granular  zone,  bat 
is  only  the  margin  of  a  regular  shield  projecting  bqrond 
the  granular  zone.  In  every  object  that  I  succe!eded  in  turning 
and  placing  on  its  edge,  I  was  able  to  trace  and  ascertain  this 
dorsal  shield. 

In  PL  XVI.  figs.  16,  17,  and  in  PL  XVII.  most  of  the 
figures  show  the  character  and  position  of  the  dorsal  shield. 
In  figs.  1  and  2  the  case  is  represented  in  which  the  central 
granule  has  attained  a  perfectly  excessive  development.  This 
may  furnish  the  explanation  of  a  case  occurring  at  Brindisi 
(PL  XVII.  fi^.  18)  in  which  not  only  is  the  central  granule 
elevated,  but  its  base  and  the  part  representing  the  medullar 
space  appears  granulated.  This  coccolith  is  completed  by  a 
strong  granular  ring.  In  figs.  3  and  4  (PL  XVII.)  the  c^tral 
granme  is  wanting.  All  these,  and  the  other  figures  of  disco- 
nths  with  a  dorsal  shield  (figs.  5,  6,  7,  10, 11, 12, 13, 14, 15), 
show  individually  and  when  compared  vnik  each  other  that  in 
the  centre  of  the  convex  side  of  the  coccolith  the  dorsal  shield 
is  connected  either  with  the  medullar  space  itself,  or  with  a 
peg-like  prolongation  of  the  part  corresponding  to  the  central 
granule.  In  the  fresh  state  tneir  imion  seems  to  be  so  firm, 
and  perhaps  elastic,  that  the  dorsal  shield  is  scarcely  ever 
broken  away.  From  the  deposits  at  Brindisi,  however,  I 
have  repeatedly  obtained  coccoliths  like  PL  XVII.  fig.  19, 
with  a  regular  aperture  in  the  centre  of  the  medullar  space, 
which  I  imagine  to  have  been  produced  by  the  breaking 
away  of  the  dorsal  shield  toother  with  its  pin. 

from  all  these  observations,  therefore^  the  dorsal  shield 
cannot  be  otherwise  produced  than  by  its  gradually  over- 
growing the  other  parts  from  the  dorsal  pole  of  the  coccolith. 
The  observation  of  such  intermediate  stages  is  extremely 
difficult,  because,  up  to  the  period  when  it  projects  beyond  the 
circumference  of  the  ^anular  ring,  it  appears  to  adhere  closely 
to  the  dorsal  surface  m  the  form  of  a  most  delicate  lamella. 
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PI.  XYIL  fig.  13  shows  a  cocoolith  from  the  dorsal  side,  and 
how  the  granular  zone  projects  beyond  the  somewhat  irregular 
outlines  of  the  shield.  A  monstrous  shield-formation  maj, 
however,  occur,  as  in  PL  XVII.  figs.  8  and  9,  in  which  one 
half  of  the  shield  is  completely  adherent,  whilst  the  other  has 
grown  out  like  a  tongue.  .Barelj  the  margin  of  the  shield  is 
notched  and  so  swdled  as  to  resemble  the  margin  of  the 
granular  zone,  as  in  fig.  5. 

We  come  now  to  a  very  important,  and.  it  seems  to  me, 
quite  unsettled  question,  namely  that  of  the  relation  of  the 
coccoliths  to  the  i^o^^Mu^-protoplasm.  Are  they  independent 
oiganisms?  or  are  they  organs  or  parts  oiBcUhybius'i  In  other 
words,  do  they  propa^te  themselves  by  passing  through  a 
definite  cycle  of  development,  in  which  the  ^o^y&tW-proto- 
plasm  serves  them  as  a  soil?  or  does  their  formation  occur  as 
particles  of  the  protoplasm?  In  the  first  place  we  have  to 
examine  whether  the  doubling  of  the  central  granule,  with 
division  of  the  surrounding  parts,  which  is  represented  by 
HSckel  in  a  series  of  figures,  leads  to  any  reproduction. 
Hackel  simply  states  the  fact,  and  says  only  that  the  elliptical 
discoliths  are  often  distinguished  by  having  a  double  central 
granule.  But  the  importance  of  the  central  granule  seems  to 
be  by  no  means  great,  as  it  is  firequently  wantmg  in  otherwise 
perfectly  ree;ular  and  well-developed  coccoliths.  Many  cor- 
poscles  wim  fissional  processes  or  doublings  occurring  in 
nathybiua  are  either  decidedly  of  a  different  nature  or  at  least 
doubtful.  Thus  PL  XVI.  fig.  24  may  be  an  Alga,  and  fig.  19 
perhaps  an  Alga,  but  might  also  be  a  double  central  granule 
with  a  correspondingly  divided  medullar  ring.  With  regard 
to  corpuscles  such  as  fig.  18,  with  a  clear  centre  and  turbid 
peripheiy,  if  we  consider  them  isolatedly,  we  can  scarcely 
make  any  supposition :  but  compared  with  the  not  unfrequent 
stages  of  coccoliths  like  fig.  20,  they  might  be  brought  into 
connexion  therewith.  As  we  may  ascertain  by  placing  it  on 
its  edge.  PL  XVI.  fig.  20  is  a  decided  coccolith  with  a  perfect 
dorsal  snield ;  the  dark  non-granular  part  represents  the  gra- 
nalar  zone,  and  the  clear  spaces  in  it  a  divided  medullar  space 
without  central  granules.  PL  XVI.  figs.  22,  23,  is  unique  in 
my  knowledge.  The  structure  and  size  leave  no  doubt  tnat  it 
is  a  coccolith ;  but  the  development  in  height  is  quite  unusual. 
The  dorsal  shield  has  become  a  capsule  open  above ;  and  the 
two  central  granules  appear  deeply  immeised  in  it. 

When  I  grasp  the  impression  produced  by  numerous  obser- 
vations, compared  with  uie  facts  of  the  reproduction  of  other 
low  organisms,  the  coccolith  appears  tome  to  be  an  independent 
living  creeiture.    That  nutrition  and  growth  are  performed  by 
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the  central  parts,  the  granule  and  the  medullar  disk,  appears 
undoubtedly  irom  their  arrangement  and  the  connexion  of  the 
other  parts  with  them.  The  dorsal  shield  is  nothing  but  a 
covering  piece j  and,  notwithstanding  its  extent,  of  subordinate 
importance.  In  the  globular  and  granular  zone^  however,  I 
see  the  reproductive  apparatus.  In  favour  of  this  there  are 
several  reasons.  So  long  as,  like  the  previous  obeervers,  we 
discovered  in  the  granular  zone  only  quite  indefinite  granula- 
tions, the  question  as  to  the  significance  of  this  part  of  the 
coccolith  could  hardly  be  raised ;  but  by  the  present  inves- 
tigation the  granular  zone  must  be  placed  in  quite  a  difieient 
light  That  the  formation  of  the  coccoliths  starts  from  cor- 
puscles which  vary  in  form  and  size  exactly  like  the  globular 
and  ellipsoidal  portions  of  the  granular  zone,  is  easy  to  observe. 
Exactly  the  same  scope  that  we  see  in  the  foundations  of  the 
coccoliths  is  repeated  in  the  dimensions  of  the  parts  of  the 
granular  zone,  from  the  small  globules  like  those  we  find  in 
coccoliths  such  as  PI.  XVI.  fig.  15,  to  the  large  lenticular 
bodies  in  fig.  11.  The  former  are  isolated  as  central  granules ; 
the  latter  appear  as  central  granules  with  a  medullar  space. 
An  intermeoiate  step  is  formed  by  the  globule  in  PI.  XVII. 
figs.  1  and  3 :  and  their  perfect  picture  is  the  central  glo- 
bule in  PI.  XVI.  fig.  3.  The  extraordinary  variability  of  the 
mature  coccoliths  will  therefore  be  in  accordance  with  an 
equally  wide  scope  in  their  foundations ;  and  the  multifarious 
forms  of  the  cocoolith-cycle,  still  by  no  means  exhausted  by 
Hfickel  and  myself,  prove  (notwithstanding  the  identity  of 
disooliths  and  cyatholiths)  that  we  have  to  do  with  nothinfi" 
less  than  a  fixed  species.  But  when  we  have  once  acceptea 
the  notion  that  the  corpuscles  of  the  granular  zone  are  the 
spores  of  the  coccoliths,  the  appearance  of  many  coccoliths  is 
explained  by  it,  as,  for  example.  PI.  XVII.  figs.  6, 10,  and  14. 
In  fact  we  often  see,  instead  ot  the  granular  zone,  which  is 
elsewhere  so  distinct,  an  irregular  rin^  or  an  empty  disk-margin. 
For  this  I  know  no  other  explanation  than  tnat  the  granules 
have  fallen  out,  leaving  behind  them  that  margin  belongine  to 
the  medullar  space  from  which  the  growth  and  production  ofthe 
corpuscles  of  the  granular  zone  took  place.  It  is  certainly 
remarkable  that  specimens  such  as  PI.  XVII.  fig.  14  are  rare; 
but  they  show  qmte  evidentiy  a  retrogression  and  degradation, 
which  IS  expressed  in  the  bnttleness  of  the  central  disk  and 
the  shrinking  of  the  dorsal  shield.  It  will  be  objected  that 
this  IS  incompatible  with  the  apparently  uninterrupted  accu- 
mulation of  the  coccoliths.  But  m  opposition  to  this  it  mar 
be  said  that  the  fossil  coccoliths  are  stm  but  very  little  inves- 
tigated.   The  form  with  a  finely  granular  zone  (PI.  XVI. 
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fig.  15)^  which  is  so  remarkably  abimdant  among  living  cocco- 
hxhsj  I  can  hardlj  detect  in  the  deposits  at  Brindisi ;  but  it 
came  most  prominently  into  consideration  with  regard  to 
reproduction.     The  objection  is  therefore  not  serious. 

Mj  supposition,  however,  as  to  the  independence  and  repro- 
duction of  the  coccoliths,  is  established  by  the  discovery  of  a 
second  corpuscle  accompanying  BathyMuSy  which  is  much 
simpler  and  clearer,  and  consequently  easier  to  check  in  its 
individuality.  It  also  presents  certain  points  of  comparison 
with  the  coccoliths.  We  call  it  Rhabdottthes  (PI.  XVll.  figs. 
20-35).  Its  first  foundation  is  a  little  rod,  which  may  be  traced 
of  all  sizes  firom  O'OOl  to  0*005  millim.  The  developed  forms 
range  between  0*0054  and  0*004  millim.  in  length.  Together 
with  the  cylindrical  rods  there  occur  about  an  equal  number 
which  are  thicker  at  one  end  than  at  the  other  (fi^.  22).  They 
then  acquire  a  button-like  or  globular  terminal  inflation  (fi^. 
21,  23) ;  and  around  this  is  produced  a  circlet  of  globules  (fag. 
24  &C.)  which  rarely  exceed  six  in  number. 

The  usual  form  of  the  fully  developed  corpuscle  is  as  shown 
m  figs.  31  and  27,  the  parts  of  the  circlet  becoming  cylindrical 
or  bacillar ;  and  one  can  hardly  doubt  that  they  are  destined  to 
be  thrown  off  for  reproduction.  In  their  size  and  whole 
appearance  thev  agree  with  the  above-mentioned  smallest 
bacillar  corpuscles.  Forms  such  as  figs.  29  and  32  are  more 
rare,  and  are  produced,  as  we  may  ascertain  by  turning  and 
twisting  the  object,  by  the  portions  of  the  circlet  bein^  pressed 
closer  together.  We  may  always  distinguish  in  them  the 
individual  globular  or  bacillar  parts  when  we  succeed  in  placing 
the  corpuscle  upon  the  vertex  which  has  no  circlet,  in  the 
shaft  of  the  larger  and  especially  of  the  clavate  specimens,  we 
observe  a  fine  streak,  the  indication  of  a  central  canal,  as 
appears  with  certainty  from  cases  such  as  fig.  30.  Not  unfre- 
quently  also  we  have  forms  such  as  fig.  26,  in  which  the 
main  outline  is  surrounded  by  a  very  pale  external  contour, 
and  the  appearance  is  produced  as  if  the  rod  were  a  larger 
cavity.  Figs.  33, 34, 35  show  rare  irregular  structures.  Thus 
in  fig.  33  we  see  a  sprout  in  the  neighbourhood  of  the  non- 
circleted  end ;  in  fig.  34  a  piece  of  the  circlet  has  been  pro- 
duced in  the  prolongation  of  the  axis  of  the  shaft;  ana  in 
fig.  35  the  circlet  has  been  produced  above  its  usual  point  of 
attachment. 

In  all  the  samples  of  mud  from  the  Adriatic  which  contain 
BaJthyhiiLS  and  the  coccoliths,  rhabdoliths  also  occur  in  count- 
leas  quantities,  so  that  a  complete  view  of  them  may  be 
obtained  in  almost  every  microscopic  portion.  They  are  just 
as  well  pre^served  as  the  coccoliths  in  the  elevated  deposits  of 
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Brindisi ;  and  their  composition  of  an  organic  formation  and 
of  carbonate  of  lime  may  be  demonstrated  just  as  well  as  for 
the  coccoliths.  Naw^  ywe  compare  the  ffrctnular  eone  of  the 
coccoliths  toith  the  circUt  of  globules  of  the  rhabdoUtha^  and  the 
central  disk  {medullar  space)  of  the  coccoHthSj  aa  the  maJtrix  of 
the  ghbuleay  toith  the  shaft  of  the  rhabdolithsy  and  consider  thatj 
as  1  believe  I  have  shoum^  tiie  dorsal  disk  or  covering  piece  cf 
the  coccoliths  is  ofbiU  little  ingM>rtancej  we  must  recognize  Ae 
most  intimate  relationship  between  these  calcareous  organismtj 
notwithstanding  their  d'^erence  of  form.  To  regard  me  rhab- 
doliths  as  organs  or  form-constituents  of  the  BcUhybius-froto- 
plasm  we  have  not  the  least  reason ;  and  thos,  it  seems  tome, 
the  last  doubt  is  removed,  as  to  whether  the  coccoliths  are 
independent  creatures.  The  two  bodies  remain  no  less  interest- 
ing man  thej  did  before,  when  the  coccoliths  passed  merelj 
as  the  tokens  of  the  mysterious  Bathgbiits.  Tne  origin  and 
si^ificance  of  this  latter  organic  material  are  still  far  from 
beme  explained.  As  I  have  already  indicated,  it  seems  to 
me  tnat  the  supposition  that  the  i?atAy&tW-protoplaflm  is  the 
residue  of  other  low  organic  creatures  must  be  completelj 
rejected.  It  is,  howeyer,  no  Protiston  or  Moneron  in  tne  sig- 
nification now  current,  according  to  which  all  these  simpl^ 
organisms  haye  a  limitation  in  space  and  a  deyelopment  A 
liymg  creature  of  unlimited  extension  is  so  strongly  in  contra- 
diction to  our  present  notions  of  life  and  organization,  that  oar 
conceptions  and  ideas  must  first  adapt  themselyes  to  it. 

LI. — Notice  of  a  new  Species  of  Lizard  (Eumeces  albofascio- 
latus)  from  North  Australia.    By  Dr.  A.  GaNTHBR,  F.R.S. 

The  British  Museum  has  recently  received  from  Mr.  Ereffi  a 
specimen  of  a  very  large  species  of  Eumeces  from  Northern 
Australia,  which  appears  to  be  undescribed  and  may  be  cha- 
racterized thus : — 

Eumeces  albofasciokUus. 

A  supranasal  shield  is  present,  but  on  one  side  it  is  confluent 
with  the  nasal  behind  the  nostril ;  the  nostril  itself  is  so  large 
as  to  be  partly  formed  by  the  supranasal. 

The  lower  eyelid  is  scaly,  ralate  entirely  toothless,  the 
palatal  notch  being  considerably  behind  the  level  of  the  orbit. 

The  single  prssfrontal  forms  a  suture  with  the  rostral  and 
vertical,  wmch  is  very  long,  as  lon^  as  the  occipitals  together; 
a  pair  of  anterior  occipitals ;  central  occipital  elongate ;  occipi- 
tals bordered  behind  oy  four  large  scales.  Nine  upper  labials^ 
the  two  posterior  low.    Opening  of  the  ear  not  denticulated. 
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Thirty-five  longitadinal  series  of  scales  round  the  tmnk ; 
siztj  transyerse  series  between  the  fore  and  hind  limbs.  Ten 
pneanalsy  scarcely  larger  than  the  neighbonring  scales.  Sub- 
caudal  scales  scarcely  larger  than  those  on  the  back  of  the 
tail. 

Limbs  somewhat  feeble ;  the  fore  legs  extend  to  the  eye  when 
stretched  forwards,  the  hind  legs  not  quite  halfway  up  towards 
the  asdL  The  third  and  fourth  fingers  equal  in  length,  but 
longer  than  the  second.  The  third  hind  toe  a  little  shorter 
than  die  fourth  and  a  little  longer  than  the  fifth. 

Upper  and  lateral  parts  blackish  brown,  with  irregular  bluish- 
white,  band-like  transverse  spots,  one  or  two  scales  broad. 
Tail  and  legs  without  such  oands.  Lower  parts  uniform 
white. 

The  specimen  is  6^  inches  long  to  the  vent,  the  greater  part 

of  the  tail  being  lost. 

in.  lin. 

Distance  of  the  snout  from  the  eye 0  6 

>i  >>  ear 1  2 

„  ,»  axil 2  2 

„  ,,  vent     6  6 

Length  of  fore  limb   1  4j 

„        third  finger   0  Si 

„        hind  limb 2  0 

,y        second  toe 0  4 

y,        third  toe    0  6 

„        fourth  toe 0  6^ 

„        fifth  toe 0  6 

TJT. — Dredging-Excurnon  to  Iceland  in  June  and  July  1872. 

By  T.  A.  Verkbuzen. 

Having  relinquished  mv  first  idea  of  paving  a  second  visit 
to  Norway,  where  I  had  had  an  excursion  last  year  of  so  much 
Viterest,  1  left  I^don  about  the  middle  of  June  for  Granton 
Harbour,  Edinburgh,  and  went  thence  by  the  steamer  ^  Queen' 
to  Reykjavik,  where  we  arrived  after  a  voyage  of  about  ninety- 
five  hours — ^perhaps  the  quickest  passage  made  there,  the  wind 
being  all  the  time  in  our  favour.  I  stayed  a  month  in  the 
island,  had  a  ride  to  the  Geyser,  besides  several  shorter  excur- 
sions, and  employed  the  remainder  of  my  time  in  dredging  and 
exploring  the  shores  of  the  Bay  of  Reykjavik.  I  had  consider- 
able difficulty  in  obtaining  good  boatmen,  the  Icelanders  not 
being  accustomed  to  the  labour  of  dredging,  and  tiring  after  a 
few  hours  of  exertion.  All  circumstances  considered,  however, 
I  managed,  by  good  pay  &c.,  to  get  my  dredging  done  tolerably 
well ;  and  encouraged  by  a  friend  to  communicate  the  result 
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of  my  labours  to  the  concholo^cal  world,  I  now  hare  much 

fleasure  in  doing  bo,  trusting  it  may  prove  of  some  interest 
returned  from  Reykjavik  towards  the  end  of  Julj,  when  our 
TOjage  back  to  Granton  Harbour  was  performed  in  about  five 
days  and  five  nights,  and  took  consequently  nearly  a  day  and  a 
night  longer  than  the  outward  passage.  1  much  regretted  my 
want  of  opportunity  to  visit  likewise  the  more  important 
northern  part  of  that  most  interesting  island,  but  should  be 
happy  to  do  so  under  favourable  circumstances,  as  no  doubt 
there  we  should  meet  with  a  decided,  and  perhaps  highly 
interesting,  arctic  fauna. 

My  shells  have  been  kindly  verified  by  J.  Gwyn  Jeffreys, 
Esq.,  F.R.S.,  &c.,  who  has  obligingly  assisted  me  in  deter- 
mining the  species  which  had  hitherto  not  come  under  my 
notice. 

List  of  Molluaca 

dredged  and  collected  in  the  Bay  of  Reykjavik,  Faxa  Fjordur, 
Iceland,  in  20  to  36  fathoms  (ground  mostly  stony  with  sea- 
plants,  m  parts  muddy  sandy),  in  July  1872,  by  T.  A.  Ver- 
Kriizen. 

1.  Anomia  ^hippiwn,  linn^.  Small;  from  between  roots  of  sea- 
plants. 

2.  ,  var.  aquamuUij  L.  Small ;  from  leaves  of  sea-plants. 

3.  Peeten  islandicus^  Miiller.  Not  plentiful,  and  difficult  to  obtsin. 

4.  Mytilus  eduUs,  L.     Abundant  and  conmion. 

5.  modioluSj  L.     Bather  plentiful ;  occasionally  veiy  large. 

6.  — ^- ,  var.  avata,  Jeffireys.    Now  and  then  met  with. 

7.  Modiolaria  eorrugata,  Stimpson.     The  young  plentifdl,  adults 
rare. 

S.  —  disecrSf  var.  semUavis,  Jefir.  (Umngatay  Gray).    A  fine  live 
specimen,  though  it  got  crushed  in  the  dredge. 
9.  Crendla  dicuUata,  Montagu  (eicereulay  MoUer).    Abimdant 

10.  Nucula  tenuis y  Mont.     Only  five  young  specimens  obtained. 

11.  Leda  pemuta,  MiiU.    Moderately  plentifhl ;  large  specimens  and 
adults  rarer. 

12.  Axinu8  JUxuosuSy  Mont.    Sparingly. 

13. ,  var.  Oauldii,  Philippi.    More  plentifhl. 

14.  Cardium  echinatumy  L.     Bather  scarce ;   adults  of  a  thinner 

texture  and  smaller  than  British  specimens. 
15. fasciatumy  Mont.    Not  common. 

16.  -~-^  islandicumy  L.     Young  and  middle  sizes  pretty  numerous, 
adults  scarce. 

17.  gronlandieum,  Chemnitz.     Young  and  middb  sizes  pretty 

numerous,  adults  scarce. 

18.  Cyprina  islandica,  L.     Not  common  in  the  bay. 

19.  Astarte  stdetUa,  DaGosta,  var.  eUipticay  Brown.    Bather  scarce; 
some  approach  the  American  varied  of  undata,  Gould. 
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20.  AstarU  eompressa^  Mont.    Abundant. 

21. borealis,  Ch.  (arctica,   Gray).     Bather  plentifol^  though 

much  scaroer  than  the  last. 

22.  Tdlina  ealcaria^  Ch.     Toung  and  middle  sixes  abundant,  fine 
adult  specimens  scarce. 

23.  Maetra  solida,  L.     Scarce. 

24. ,  Tar.  dUptieay  Brown.    Similar  to  the  last ;  a  few  more 

of  th^e. 
25.  SerobicuJaria  nitiday  Miill.     Pretty  abundant. 
26. prismatica,  Mont.     A  few  amongst  the  last. 

27.  Thrada  truncata,  Br.     About  half  a  dozen  obtained. 

28.  Mya  truncata,  L.  Plenty  of  young,  the  adults  only  in  odd  valves. 

29.  Saxieava  rugosa,  L.     Not  common. 

30. ,  var.  arcHca^  L.     A  few  among  the  last. 

31.  DentaiiumstriokUum,  St.    A  few  only  obtained. 

32.  .         entails,  L.,  var.  infundibulum,  Lee.     One  dead  specimen. 

33.  Chiton  dQ>vs^  L.     Bather  abundant. 

34.  ruber  (Lowe),  L.     Middling  plentiM. 

35. marmoreusy  Fabricius.     Not  scarce, 

36.  Ifelcion  peUueidum,  L.     A  few  only  obtained. 

37.  Techira   testudinalisy  Mull.      Plentiful  and  fine,   my  largest 
measuring  about  1|  inch  (nearly  30  miUims.)  long. 

38. ,  var.  pallida,  Yerkriizen.     Colour  white,  all  but  the 

centre  or  dorsal  scar,  sometimes  exhibiting  a  clouded  wreath  of 
a  reddish-brown  colour,  or  other  ornamentation,  in  the  inside,  with 
a  white  maigin,and  sometimes  a  plain  colouring,  hnt  unthout  the 
longitudinal  rays  of  the  typical  species.  This  variety  also  occurs 
in  Norway ;  I  am  not  aware  whether  it  is  likewise  met  with  on 
the  north  British  coasts  ;  not  finding  it  named,  I  have  proposed 
the  above  designation  for  it. 

39. virginea,  Mull.     Bather  plentifid. 

40. ,  var.  laetea,  Jefi&eys.    A  few  specimens. 

41.  Lepeta  cceea,  MiiU.    Not  common.     Bather  a  small  form ;  the 
apex  sharp  and  prominent. 

42.  Punetwra  noaehina,  L.     Only  two  specimens,  and  a  fragment  of 
a  third. 

43.  Trochus  tumidus,  Mont.     Bather  abundant. 

44. gronlandicus,  Ch.     Of  a  fine  rose  colour,  very  beautifiil ; 

scarce. 
46.  Tidieinus,  Pabr.    Only  one  specimen  got. 

46.  dnereus,  Couthouy.     One  dead  specimen^  in  good  j)rescr- 

vation. 

47.  Molleria  (Jeftr,)  eostulata,  MolL  Bather  scarce;  mostly  dead 
shells,  a  few  with  operculum. 

48.  Lacwna  divarieata,  Fabr.     Pretty  abundant. 
49. ,  var.  eanalis,  Mont.     Similar  to  last. 

50.  lAtUnina  obtusata,  L.,  var.  palliata.  Say  (s=2f9nato,  Lov^n). 
Common  colours.  Plentiful  on  sea-plants  on  the  Eider-Duck 
Island  in  the  bay. 

.,  var.  1,  darkest  oUve  (nearly  black).    Abundant. 
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Littorina  obtutatay  var.  2,  middle  ohre.    Kmilar  to  last 

f  var.  3,  light  olive.    Not  quite  so  plentifbL 

^-— ,  var.  4,  yellow.    Scarce. 

The  olive  varieties  have  purple  or  plum-oolonred  throats;  the 
yellow  varieties  have  yellow  throats. 

-,  var.  6,  banded,  various  colours.     Not  oommon. 
-,  var.  6,  chequered.     Similar  to  the  last. 
•,  var.  7,  mottled.     More  plentiful  among  the  common 
colours,  though  prettily  mottled  or  clouded  specimens  are 
scarce. 

^1-  • rudis,  Maton.     Common  odours.    Abundant 

f  var.  1,  grey.  Less  oommon,  especially  fine  examples. 

.,  var.  2,  white,  brown  throats.      Plentiful,  though 
fine  specimens  rather  rarer. 
,  var.  3,  cream,  orange  throats.     Rather  scarce. 


-,  var.  4,  red.    Now  and  then  occurring. 
-,  var.  5,  ribbed.     Same  as  the  last,  amongst  any  of  the 
varieties  and  type. 

-,  var.  6,  grey-and-white  banded.    Plentiful ;  fine  spe- 
cimens scarcer. 

-,  var.  7,  coloured-banded.    Not  frequently  oocnning. 
-,  var.  8,  chequered.     Not  frequently  occurring. 


f  var.  9,  mottied.     Not  frequently  occurring. 

62.  jRisioa  t^ata,  J,  Adams.     Perhaps  about  two  dozen  obtained, 

mostiy  dead  shells. 
53.  Skenea  planorbisy  Fabr.    Two  spedmens. 

64.  Odottomia  inmtlpta^  Mont.     Fewer  than  Eissoa  striata, 

65.  vnidentata,  Mont.     Only  one  obtained,  a  dead  shell 

56.  Natiea  islandioay  Omelin.    A  few  only  (dead  shells)  washed  on 

shore. 

67.  grSnlandiea  (Beck),  Moll.    Young  and  middle  sizes  pretty 

plentiful,  adults  scarce. 

58.  a#nis,  Gm.  (clausa,  Sowerby).     Similar  to  the  last,  perhaps 

rather  scarcer. 

69.  Vdutma  hxvigata^  Pennant.    A  few  only  obtained. 

60.  Triehotropis  borealUf  Broderip  &  Sowerby.     like  the  last;  swne 
fine  specimens. 

61.  Admete  viridtda,  Fabr.     About  twenty  dredged ;  mostiy  fine 
specimens,  my  largest  about  17  miUims.  long  and  9  wide. 

62.  Aparrhais  pes-peleeani,  L.    A  fragment  (the  spire)  of  one  adult, 
and. four  young. 

63.  Pwrpura  lapUluSj  L.    Common  colours,  plain.     Veiy  abundant 
on  piers  and  rocks. 

64. ,  var.  1,  orange-colour.   Occasionally  met  with  among 

the  last. 

66. ,  var.  2,  banded.    Same  as  last. 

^» ,  var.  3,  ribbed.    Occasionally  amongst  any  of  the 

preceding. 
67. ,  var.  4,  imhricata,  Lamarck.     Rare,  especially  the 

fine  specimens. 
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d8.  B¥aimmn  ymdatum^  L.  Shape  sunilar  to  Britifih ;  spiie  rather 
longer  in  proportion,  waves  and  spiral  ribs  rather  coarse  and 
strongly  produced.    All  of  these  were  dredged  in  deep  water. 

69. ,  var.  planum^  Verkr.    Shape  conical,  spire  shorter 

than  in  typical  form ;  mouth  proportionally  longer ;  whorls  flatter ; 
snture  shallow;  waves  slight  and  disappearing  on  last  whorl, 
sometimes  on  the  two  or  three  last ;  spiral  ribs  indistinct,  except 
on  intermediate  forms;  texture  thin  and  more  brittle,  plain; 
colour  a  purplish  olive-grey,  with  dark  purplish-brown  throat, 
the  intermediate  forms  generally  of  a  lighter  hue.  This  variety 
occurred  in  one  to  four  feet  water  at  lowest  ebb-tide,  near  the 
shore;  none  of  these  were  dredged  in  deep  water. 

70.  Trophon  truneatus,  Strom.     Bather  scarce. 

71. daihratuSf  L.     Similar  to  the  last,  though  more  frequently 

met  with. 

72. ,  var.  Ounneri,  Lov.    This  form  occurs  perhaps  the 

most  of  the  tiiree,  though  all  are  rather  scarce. 

73.  Fu8U8  cUgpeetus,  L.,  var.  tomata^  Gould.     Only  three  dredged. 

74.  Pleurotoma  turrieula,  Mont.  Not  common ;  fine  specimens ;  my 
largest  21  milUms.  (nearly  ^  inch)  long,  and  11  miUims.  (nearly 
i  inch)  wide. 

75. Trevelyana,  Turton.    A  few  only  obtained. 

76. pyramidaUsy  Str.     More  frequent,  still  rather  scarce ;  fine 

specimens  rare. 
77. violaeea,  Mighels  &  C.  B.  Adams.  Young  rather  plentiful, 

the  older  ones  not  frequent. 
78. hiearinakLy  Couthouy.  About  half  a  dozen  young  shells  got, 

mostly  dead. 

79.  Utnculus  QoyJdUy  Couthouy.  Pretty  plentiM,  though  mostiy 
dead  shells. 

80.  hyalinus,  Turton.     Only  three  specimens  obtained. 

81.  AeUEon  tomatiUsy  L.    One  young  dead  specimen. 

82.  Philine  seahra,  MiilL    A  few  specimeus  only. 

83.  Doris  hUomeUata^  L.  Four  pretty  specimens  from  under  a  stone 
at  low  water. 

Conspicnous  by  their  absence  in  the  places  where  I  dredged 
and  oollected  were : — BraGhiopoda,  Peden  (except  ialandtcua)^ 
Lucina  boreaiUjCardium  edmey  Dentalium  entalis  and  others^ 
PaAeZbtn^ato.x^'^^(>rina  Uttorea^  and  other  species  so  frequently 
met  with  in  ISorway  and  on  other  northern  coastSy  though  I 
doubt  not  but  some  of  them  will  occur  in  other  parts  of  Iceland. 

Should  any  one  have  a  wish  to  inspect  my  Icelandic  collec- 
tion, I  shall  w  happy  to  show  the  same  on  receiving  a  previous 
intimation,  for  the  purpose  of  arranging  the  time. 

The  following  circumstance  may,  I  trust,  not  be  without 
interest  to  collecting  conchologists.  One  morning  the  boy  I 
had  engaged  brought  me  several  PatellcBy  which  genus  I  had 
not  met  with  near  Keykjavik,  and  one  thick  Purpura  lapillusj 
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different  from  those  I  had  found  in  great  numbers.  He  spoke 
but  very  little  Danish,  and  it  was  with  difficulty  I  got  to  un- 
derstand from  him  that  he  had  obtained  them  from  aship.  Groing 
there  with  him,  I  saw  them  unloading  sand  brought  as  ballaBt 
from  Great  Britain.  It  was  fortunate  I  found  this  out,  as  I 
might  otherwise  have  taken  them  for  Icelandic  shells  from  a 
different  part  of  the  island.  This  is  one  more  instance  showing 
how  shells  may  be  transported  to  countries  where  they  do  nnt 
occur  in  a  living  state,  thus  causing  errors  against  which 
conchologists  cannot  be  too  much  on  their  guard. 

2  Ampton  Place,  W.C. 

LIII. — On  the  Structure  of  the  Echinoidea,     By  S.  Lov4n. 

[Continued  from  p.  298.] 

The  explanation  just  given  of  the  development  and  changes 
of  the  ambulacra  in  the  Latistellas  shows  that  during  the  growth 
of  the  Echinus  the  primary  plates  of  both  rows,  as  if  borne  by 
a  slowly  flowing  stream,  are  in  motion  from  the  point  near  the 
eye-plates  where  they  make  their  appearance,  as  firom  its 
source,  down  towards  the  peristome.  There  the  auricles 
meet,  which  belong  to  the  masticatory  apparatus,  not  to  the 
corona,  with  their  oases  firmly  attached  to  the  inside  of  the 
oldest  plates.  It  is  by  their  resistance  that,  in  the  Latistellae, 
the  peristome  becomes  the  fixed  boundary  of  the  corona  towards 
the  buccal  membrane,  and  that,  dunng  their  growth  and 
the  simultaneous  downward  pressure  of  the  primary  plates, 
the  pressure  originates  of  wnich  the  conseauences  are  the 
regular  displacement,  shifting^  and  firm  coalescence  of  the 
plates,  which  renders  the  position  of  the  pores  apparently 
confused. 

The  Angustistellse,  or  CidaridsB,  present  different  conditions. 
In  them  all  the  primary  plates  of  the  ambulacra  are  entire 
plates,  continue  so  always,  and  distinctlv  separated  from  each 
other  by  sutures,  which  are  not  effaced  by  any  coalescence. 
They  are  consequently  throughout  life  like  the  primaiy  plates 
in  the  young  of  the  Latistellse  in  their  first  foundation,  and 
form  a  narrow,  single,  and  iminterrupted  sequence,  of  nearly 
the  same  widtii,  whicn  descends  graaually  in  the  oirection  of 
the  margin  of  the  corona,  between  the  margins  of  the  large 
interradial  plates,  with  regular  flexures,  which  are  not  original 
curves,  but  determined  by  the  margins  of  the  interradial  plates. 
There  the  bases  of  the  auricles  present  no  resistance;  they 
remain  entirely  upon  the  interradia,  by  the  side  of  the  track  of 
the  ambulacra,  which  they  leave  so  open  that  there  is  no 
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obstacle  to  cause  eompression  or  enlargement  in  width.  On 
the  contrary,  when  a  primary  plate  in  the  ambulacrum  reaches 
the  margin  of  the  corona,  the  suture  which  previously  united 
it  with  tne  next  following  plate  separates,  it  becomes  free,  and 
it  mores  out  into  the  bua»u  membrane  as  if  out  of  the  mouth 
of  a  riyer  (fig.  2).    At  the  same  time  a  change  takes  place  in 

Fig.  2. 


Cidam  hystrix,  third  ambulacrum :   the  ninth  plate  in  h  has  Bcarcely 
separated ;  its  fellow  in  a  is  already  free  and  converted  into  a  lamella. 

its  form.  The  curved  process  on  the  inside  of  each  plate, 
which  is  more  elevated  the  nearer  we  approach  the  peristome, 
is  absorbed  when  the  plate  separates,  and  disappears  quickly. 
The  plate  wears  away  at  its  lower  margin,  and  its  radiolar 
tubercle  diminishes ;  but  it  increases  greatly  in  breadth  towards 
theinterradium,  and  also  in  depth,  and  thus  becomes  attenuated 
into  a  lamella,  or  scale,  which  lies  with  its  lower  margin  over 
its  predecessor.  The  pores  thus  come  gradually  to  be  situated 
lower  and  lower,  become  drawn  out  ttansversely,  and  change 
their  position  relative  to  the  longitudinal  axis.  In  the  rows  of 
scales  produced  in  this  manner  in  the  buccal  membrane  of  the 
Cidariase,  Ae  pair  which  most  closely  approach  the  mouth  are 
the  oldest  plates,  the  others,  each  in  its  order,  have  separated 
themselves  from*  the  corona,  and  gradually  increased  the  num- 
ber of  lamellse  in  each  row. 
Ann,  &  Moff,  N,  Hist.  Ser.  4.   Vol.  x.  27 
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The  great  difitinction  between  theCidaridn  and  the  LatieteOs 
consiflts  in  this  dissimilar  morement  of  the  ambulacra.  Thus, 
in  the  former,  the  ambnlacntm  breaks  up  at  the  peristome  into 
its  elements,  the  primary  plates,  and  these  become  converted 
into  free  imbricated  lameTlsB ;  and  this  is  in  complete  opposition 
to  the  homologous  movement  which,  in  the  Latistelue,  con- 
cludes with  their  union  into  large  plates,  which  in  the  peri- 
stome coalesce  into  a  solid  ring.  And  nevertheless  the  same 
law  prevails  here  most  distinctly  as  in  all  other  Echinoidea. 
A  careful  examination  shows  that,  of  the  oldest  scales  (which 
immediately  surround  the  mouth),  those  which  belong  to  series 
I.  a,  II,  a.  III.  bj  IV.  a,  y.  6  are  somewhat  smaller  uian  those 
which  constitute  series  I.  J,  11.  J,  III.  a,  IV.  6,  V.  €u  If  we 
trace  the  rows  upwards  towards  the  corona,  we  find  that  the 
former  throughout  cover  the  latter  with  their  lateral  margins; 
and  when  we  come  to  the  corona  we  see  that  this  position  of 
theirs  is  due  to  the  fact  that  the  plates  of  the  former  series 
come  later  to  the  mai^,  and  do  not  begin  to  separate  until 
after  their  fellows  of  the  latter  series  are  already  completely 
free  and  begin  to  arrange  themselves  in  the  imbricatea  rows 
of  the  buccal  membrane ;  and  this  dijSference  is  to  be  recognized 
throughout  the  whole  ambulacrum.  Of  each  pair  of  plates, 
that  which  belongs  to  the  series  I.  o-V.  b  follows  that  of  the 
series  1. 6-V.  a;  and  of  the  newlj  formed  pair  close  to  the  eye- 

Slate,  the  plate  belonging  to  the  former  series  is  always  less 
eveloped  than  that  of  the  latter  series,  or  even  still  uncom- 
mencea.  In  a  Cidaria  hystrix  of  28  millims.  diameter  the 
number  of  plates  from  the  mouth  to  the  vertex  is  as  follows  ^— 

in    La 54  in    L& 56 

w    n.c 541  „    n.6 65| 

„  m.ft 54  „  m.a 54i 

„  IV.a 56  „  IW.h 56i 

„    V.6 56  „    V.a 5^ 

If  we  compare  with  the  LatistellsB  the  different  groups  of 
irregular  Ecmnoidea,  Echiwmeus  comes  nearest  to  them  in  the 
structure  of  the  ambulacra.  All  the  pores  are  double  pores. 
As  in  the  Spatangidse  and  the  Cassidulidse,  the  peristomisl 
plates  of  series  I.  o-V.  b  have  two  pores  (that  is  to  saj.  thej 
consist  hypotheticallj  of  two  early  coalescent  primary  piito), 
and  those  of  the  series  I.^V. a  only  of  one;  and  in  the 
former  the  lowest  pore  is  marginal  and  broken,  and  frequently 
has  its  upper  tube  obliterated,  as  in  the  Echmid».  Sut  the 
buccal  membrane  is  without  pore-plates.  Although  the  row 
of  pores  is  simple,  entireandhau  plates  alternate  with  each 
other  in  regular  oraer,  which  does  not  continue  the  same  from 
the  vertex  to  the  peristome.    The  newly  formed  plates  are 
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entire ;  then  thej  arrange  themselves  in  groups  of  three,  two 
half  aboral  and  an  entire  adoral.    Gradually  the  upper  aboral 
plate   increases  and  becomes  entire,  and,  together  with  the 
adoTal  plate,  embraces  the  intermediate  half  pmte.     But  these 
groups  do  not  unite  into  large  plates  in  the  neighbourhood  of 
the  pexistome  by  the  coalescence  of  the  sutures  as  in  the 
TiirtMfilliiii    Echinom$m  again  agrees  with  the  latter  in  that 
llm^  alteration  of  the  plates,  which  is  a  consequence  of  their 
gronrth  during  the  accession  of  new  ones  from  above,  takes 
place  in  a  uniform  manner  throughout  the  whole  ambulacrum, 
which,  moreover,  throughout,  from  the  peristome  to  the  vertex, 
bears  no  other  than  cylindrical  tentacles  with  sucking-disks,  in 
which  there  is  a  ring  of  calcareous  network.     This  is  not  the 
case  in  the  other  three  groups  of  irregular  Echinoidea,  in  which 
the  branchiae  have  a  portion  (in  the  Cassidulidas  and  Clypeas- 
tridse  in  all  the  five  ambulacra,  in  the  Spatangid®  in  most 
cases   in  the  four   paired  ones) — a  portion  which  during 
growth  acquires  the  leaf-like  form  to  which  the  name  of 
petalum  is  given,  whilst  the  lateral  plates  nearly  retain  their 
first  form,  and  the  buccal  area,  with  its  neculiar  tentacles,  is 
gradually  compressed  and  altered.    Whue  in  the  Echinidaa 
and  ClypeastndsB  the  peristome  in  its  firm  union  with  the 
masticatory  apparatus  continues  circular  or  five-cornered  as  it 
was  from  the  beginning,  although  in  some  {e.  g,  Echinometra 
or  Echinocidaria)  it  deviates  therefrom  with  age  in  some 
degree,  its  character  in  the  CassidulidsB  and  Spatangidse, 
which  do  not  possess  a  masticatory  apparatus,  is  quite  dif- 
ferent    In  botn  it. alters  its  form  during  growth ;  how  it  may 
be  in  Echirumeus  remains  to  be  ascertained.     When  a  Caasi- 
dolus  is  still  quite  voung,  the  peristome  is  pentagonal,  with 
rounded  angles,  and  the  ambulacra  occupy  larger  portions  of 
its  margin  than  the  interradia,  with  the  exception  of  the 
labrum ;  in  full-grown  examples  the  conditions  are  reversed, 
inasmudb   as   the   interradia!  peristomial  plates,   especially 
in   2   and  3,  become  swelled  up  during  growth,  and  give 
the  pentagon  the  incurved  sides  which  are  characteristic  of 
this  group,  and  between  which  the  first  plates  of  the  ambulacra, 
compressed  into  a  wedge-shape,  enclose  the  projecting  angles. 
But  the  mouth,  gradually  elongated  transversely,  remains  in 
the  middle  of  its  naked  membrane.    Connected  wi^  this  trans- 
formation of  the  peristome  are  the  compression  and  displace- 
ment of  the  primary  plates  situated  near  the  peristome  (which 
take  place  with  age),  and  that  considerable  alteration  of  their 
ori^al  relations  bv  which  that  airan^ment  is  produced 
which  Desor  csHa  phyUode.    We  have  still  to  investigate  the 
origin  and  progress  of  this  in  individuals  of  different  ages. 

27* 
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Of  the  living  Spatangidse.  bj  far  the  greatest  number  have 
the  four  paired  ambulacra  like  each  omer  in  dosing  with 

Citala  towards  the  vertex,  whilst  the  unpaired  anterior  ambu- 
crum  has  its  peculiar  structure,  and  m  one  genus,  Echino- 
cardtumy  even  the  alternation  of  entire  and  half  plates,  which 
does  not  occur  elsewhere  in  this  family.  Not  more  than  two 
genera  can  be  found  which  form  an  exception  to  this :  one  of 
them  is  Lissonotus  fragilia,  A.  Agass.,  from,  the  great  depths 
between  Cuba  ana  Florioa;  the  other  was  discovered  by 
Smitt  and  Liun^an  during  the  expedition  of  the  corvette 
*  Josephine '  m  the  year  1869,  off  Villa  Franca,  in  the  Azores, 
at  a  aepth  of  200-300  fathoms.  A  resemblance  which  this 
Spatangid  presents  at  the  first  glance  from  above  to  certain 
forms  of  Ananchytea  ovata^  leads  us  to  name  it  Paloeotropus  ] 
the  species  may  be  called  P,  Joaq^hince.  All  five  ambulacra 
lie  in  the  plane  of  the  test,  without  the  slightest  depression, 
and  are  apetalous ;  so  that  they  all  finish  similarly  towards  the 
vertex — ^m  this  way,  that  their  five  or  six  youngest  plates  form  a 
simple  and  narrow  row,  such  as  we  see  nowhere  else,  in  which, 
however,  the  alternating  position  of  the  pores  indicates  to 
which  side  each  plate  is  to  be  referred.  The  rows  of  the 
trivium  a^ree  completely ;  the  unpaired  one  is  not  depressed, 
and  the  dorsal  arching  of  the  test  is  uniformly  witnin  the 
obovate  circumference.  These  characters  differ  greatly  from 
those  of  the  living  Spatangidse ;  others  agree  with  them.  The 
mouth  has  a  projecting  lobe,  and  the  somewhat  depressed 
posterior  end  of  the  test  an  infraanal  fasciola.  The  genital 
apertures  are  two  in  number,  corresponding  to  the  posterior 
paired  interradia  1  and  4.  The  eye-plates  are  very  distinct; 
but  the  vertical  plates  cannot  be  mstinguished ;  the  riffht 
anterior  one,  however,  has  a  bounded,  irr^ular  orifice,  which 
is  the  madreporite.  The  length  of  the  animal  described  is 
11*7  millims.,  and  its  breadth  9*1  millims.  The  presence  of  a 
fasciola  and  a  developed  labrum  unites  Palceotropua  with  the 
Spatangidse,  if  we  exclude  from  their  character  the  petala  and 
the  difference  of  the  unpaired  frontal  ambulacrum  from  the  rest 

There  is  no  living  Spatangid  destitute  of  tentacular  pores  in 
any  of  the  plates  of  the  frontal  ambulacrum.  In  all,  its 
oldest  ventral  plates,  within  the  buccal  area,  are  like  those  of 
the  other  ambulacra;  and  the  youn^  ones,  situated  nearer  the 
vertex,  have  more  or  less  distinct  double  pores,  the  elongated 
apertures  bein^  closed  in  the  middle  by  a  portion  growing  out 
from  the  margins. 

Because  the  Spatangidse  in  general  do  not  grow  to  an  equal 
extent  in  the  different  radii,  but  most  frequently  more  in  the 
direction  of  the  bivium  than  of  the  trivium,  their  ambu- 
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lacral  pktes^  whichy  except  the  peristomial  ones  I.  or-Y.  by  are 
always  simple  and  primary,  behave  in  a  different  manner.  As 
in  all  the  irregular  Echinoiaea,  the  corona  has  a  fixed  boundary 
in  the  peristome.  Many  young  Spatangidse  a  few  millimetres 
in  len^,  which  are  more  rounded  than  the  older  ones^  and 
hare  the  mouth  nearer  the  middle^  have  the  peristome  pent- 
agonal, and  so  nearly  equilateral,  that  in  a  still  earlier  stage 
it  was  probably  completely  so  (see  woodcut,  fig.  3).  Its  sides 
all  Ue  m  the  plane  of  the  test,  or  are  just  sunk  within  it,  as 
in  Hemiagter  &c.  In  accoroance  with  this  form  of  the 
peristome,  is  the  part  taken  in  its  formation  by  the  ambulacra 
and  interradia.  In  opposition  to  what  occurs  in  CassiduluSy 
the  former  occupy  only  a  small  portion,  enclosing  the  angles  of 
the  peristome ;  the  latter,  which  are  much  broader,  and  nearly 
of  equal  breadth  among  themselves,  form  the  greatest  parts  of 
its  sides.  The  mouth  is  now  in  the  middle  of  the  buccal 
membrane.  The  considerable  change  which  the  peristome 
8nbee4|uently  undergoes  consists  in  its  ambulacral  plates  in- 
jcreasing  in  breadth,  especially  in  the  trivium,  whilst  the 
peristomial  plates  of  the  paired  interradia  do  not  increase  in 
breadth  in  the  same  proportion,  especially  those  of  the  posterior 
pair ;  and  that  of  the  unpaired  interradium  (the  labrum)  oecomes 
widened,  shoots  forth,  and  arches  itself,  at  the  same  time  that  the 
mouth,  having  become  elongated  by  aegrees,  gradually  moves 
backward,  so  that  the  greater  part  of  the  plated  buccal  mem- 
brane soon  comes  to  lie  in  front  of  it,  and  only  a  narrow  border 
behind  it^  and  this  is  concealed  by  the  projecting  lobes.  When 
the  individual  is  full-grown  the  ambulacra  of  the  trivium  near 
the  peristome  are  broader  than  the  interradia,  with  the  exception 
of  the  labram ;  in  Breynia  the  peristomial  plates  of  the  paired 
interradia  2  and  3,  1  and  4,  axe  even  entirely  expelled  from 
the  peristome,  and  in  Atrapua  arandisj  Moera  atroposy  and  Mi- 
crosier  cor-anguinum  those  of  the  pair  1  and  4.  It  is  especially 
the  paired  ambulacra  of  the  trivium  II.  and  IV.,  of  which  the 
peristomial  plates,  longer  than  broad  and  nearly  wedge- 
shaped  in  the  young,  in  old  examples  are  broader  than  long, 
and  so  depressed  that,  while  in  small  individuals  of  Brtesopsis 
igniira  4*6  millims.  in  length  the  anterior  margins  of  the 
peristomial  plates  in  the  interradia  1  and  4  regularly  cor- 
respond to  two  plates  in  the  ambulacra  II.  and  IV.,  they 
receive  three  plates  in  older  individuals.  Thus  here  also  a 
movement  takes  place  in  the  ambulacra  towards  the  peristome, 
between  the  interradia.  It  is  only  a  little  less  in  degree  in  the 
unpaired  ambulacrum.  In  the  bivium  it  is  otherwise.  Here  it 
is  Uie  two  oldest  plates  that  are  the  most  pressed ;  the  following 
ones,  even  in  the  older  individuals,  preserve  their  elongated 
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form.    A  different  condition  stands  in  connexion  with  Ais. 
Most  of  the  living  genera  of  Spatangidss  have  an  infraanal 
fasciola,  which  forms  below  the  periproctium  an  oval 'ring, 
within  which,  as  Johannes  Muller  first  observed  in  Brieeo^ 
Ivrijera^  long  tentacular  cirri  come  forth,  the  pores  of  which, 
uerefore,  are  also  situated  within  its  circumference.    At  the 
same  time  the  case  is  that,  in  all  the  genera  famished  with 
an  infraanal  fasciola,  in  bom  the  inner  rows  of  the  bivium  the 
sixth  plate  and  some  of  the  following  ones-^namelj,  two  in 
PcdceotrcpuSy  SpatanguSy  and  Meoma  (which  has  an  incomplete 
fasciola),  three  m  Maretiaj  Echinocardiumy  LoventGy  Brissojmty 
and  Eupatagusy  four  in  BrissuSy  Kleiniay  PlagtonotuSy  and  Aon* 
thobris8uSy  and  even  six  in  Breynia — have  a  different  fonn 
from  the  others,  inasmuch  as  they  are  drawn  out  towards  the 
middle  line  of  the  test,  and  form  together  a  produced  wedge. 
In  the  seventh  and  following  of  these  plates,  moreover,  me 
tentacular  pore  has  so  shifted  that  it  comes  within  the  fasciola. 
In  all  these  genera  it  is  also  the  rule  that  the  first  six  plates  of 
the  inner  rows  of  the  bivium  correspond  with  the  outer  mar- 
gins of  the  labrum,  sternum,  and  epistemum,  the  three  ventral 
parts  of  the  unpaired  interradium,  and  that  the  epistemal  pair 
of  plates  forms,  with  the  nearest  pair  of  abdommal  plates  on 
both  sides,  an  angle  {angulus  qpistemalis)  which  receives  this 
wedge  of  produced  plates,  and  m  different  genera  is  more  or 
less  deep  or  open.     A  young  Briseopsis  lyriferay  4*6  millims. 
in  length,  presents  in  these  respects  tne  same  characters  as  the 
ftdl-grown  individuals;   in  both  it  is  the  fifth  ambulacral 
plate  that  corresponds  to  the  angle  between  the  sternum  and 
epistemum,  and  the  sixth  to  and  with  the  ninth  that  enter  the 
epistemal  angle ;  and  hence  it  is  clear  that  in  this  part  of  the 
bivium  during  growth  no  shifting  takes  place  in  these  plates 
in  the  direction  of  the  peristome ;  but  we  rather  see  the  amba* 
lacral  plates  here,  except  those  of  the  peristome,  become 
somewhat  elongated  witn  age.     In  the  genera  which  are 
destitute  of  a  fasciola  infraarudia  (such  as  Schizaster  fragiliay 
Desoriay  Affosstztay   AbatuSy   AtrapuSy   and  Hemiaster)  the 
plates  corresponding  to  the  scarcely  perceptible  angidus  epi- 
etenicdtSy  which  is  not  always  alike  on  both  sides,  are  but 
little  or  not  at  all  produced  m  a  direction  towards  the  middle 
line  of  the  test,  but  nave  almost  completely  the  form  of  the  pre- 
ceding ;  and  tne  number  of  plates  of  the  bivium  which  occupy 
the  same  length  as  the  three  ventral  parts  of  the  unpaired 
interradium  is  indeterminate, — ^in  Schizaster  seven,  in  Atrapus 
six,  in  Ahatus  seven  and  a  half  on  the  left  side  and  six  and  a 
half  on  the  riffht,  in  Desoria  eight  and  a  half,  in  Agassizw 
six  and  a  half.     This  irregulanty  is   most  considerable  in 
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PaJaoitomaj  Gray,  at  least  in  young  individuals :  I  have  na 
fiill-grown  ones  at  my  disposal.  In  the  whole  ot  this  ^up 
conseqaently  the  arrangement,  especially  in  the  interradia,  is 
much  less  strict  and  sjmmetrical  than  m  those  with  infiraanal 
fascioliB.  These  latter  seem  to  prevail  among  the  recent 
Spataiigid»,  but  were  apparently  represented  only  in  the 
genus  Micraster  during  the  Cretaceous  period,  the  other 
genera  of  which  either  want  the  fasciola  or  have  it  peripetalous 
or  composite,  and  with  this,  we  may  assume,  a  less  regular 
annngement  of  the  plates. 

A  strongly  depressed  form  of  body,  the  proximity  of  the  two 
sorfaoes  (ventral  and  dorsal)  to  each  other,  their  union  internally 
bj  means  of  processes,  pillars,  arches,  and  chambers,  the  dis- 
tribution of  the  very  numerous  tentacular  pores  even  upon  the 
intenradia,  the  madreporite,  which,  in  most,  occupies  all  the  five 
laical  plates,  the  position  of  the  genital  pores  not  always  in  the 
apical  pktes,  but  separate  from  them  in  the  interradia — ^all 
these  are  characters  which,  with  others,  distinguish  the  Cly-- 
peastridiB  from  the  other  irregular  Ecninoidea.  On  another 
side  they  approach  the  regular  Echinoidea  by  the  presence  of 
jaws,  by  the  small  alterability  in  form  of  the  peristome  during 
^wth,  which  is  dependent  upon  this,  and  its  central  position 
in  the  ventral  surface,  opposite  to  the  pentagon  of  the  vertical 
uid  ^e-plates  in  the  dorsal  surface,  in  which  only  the  abnormal 
Denaroffter  and  some  few  others  present  any  deviation.  When 
full-grown,  moreover,  they  have,  in  many  genera,  all  the  five 
ambulacra  alike ;  whilst  in  others  the  bivium,  to  a  certain  ex- 
tent, becomes  apparent  early,  or  gradually,  by  the  movements 
and  chan^  in  the  form  and  size  of  the  plates,  which  are  more 
considerable  here  during  growth  than  in  other  Echinoidea. 
L.  Agassiz  and  Johannes  Muller  observed  how,  in  the  Clype- 
astridte,  the  corona  simplifies  itself  towards  the  mouth,  how  the 
plates  increase  more  in  breadth  than  in  length  (as  had  already 
been  noticed  by  Philippi  in  Echinus)^  and  how  this  applies  most 
to  the  ambulacral  plates,  which  are  inserted  into  each  other. 

In  the  fully  developed  state  Echinocyamus  pusiUus  and 
Laganum  dqpreasum^  both  of  which  have  all  the  nve  interradia 
connected  in  an  iminterrupted  sequence  of  plates,  are  regular, 
with  all  the  five  ambulacra  similar,  and.  with  the  exception  of 
the  periproctium,  essentially  also  all  tne  interradia — as  also 
Encope  valencienneai  and  JS.  Stokesij  Glypeaster  roaaceua  and 
Stolonodypue  prostrcUuSy  in  which,  in  all  the  ambulacra  of  both 
bivium  and  tnvium,  plate  2  in  the  former  and  plates  2  and  3 
y^  the  latter  are  so  enlarged  in  breadth  that  by  means  of  them, 
in  their  outer  angles,  all  the  ambulacra  touch  each  other,  form 
a  complete  circle,  and  shut  off  plate  2  and  the  following  ones 
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of  the  interradia  from  plate  1,  which  takes  part  in  the  fbmia' 
tion  of  the  peristome,  which  here,  as  in  all  these  g^era,  is 
complete,  t.  e.  composed  of  ten  ambulacral  pktes  and  five  in- 
terradial  plates. 

Irregular  forms,  with  a  bivium  which  differs  fiom  the 
triviimi,  are  Melliia  (hexmora)  and  Bottda  {Bumphitjy  in 
which  plates  2  in  I.  a  and  V .  b  become  enlarged  inwards,  and 
therefore  do  not  intermpt  the  unpaired  interradium,  of  which 
the  sequence  of  plates  is  continuous ;  whilst  the  former  in  the 
trivium  and  in  1.  b  and  Y.  a  has  plates  2  and  3,  and  the  latter 

Slate  2  in  the  trivium  and  plates  2  and  3  in  l.b.  and  V.  a,  00 
ilated  that  they  form  a  rin^  which  is  open  onlj  at  the  nn« 
J)aired  interradium,  and  by  wnich  the  sequence  of  plates  in  the 
bur  paired  interradia  is  interrupted  and  in  each  of  uem  peristo- 
mial  plate  1  separated  from  the  following  ones.  Echtnaraek" 
nius  parma  ana  Lchophora  are  irregular  in  a  contrary  way;  in 
them  plates  2  in  I.  a  and  V.  b  are  more  dilated  than  those  in 
the  tnvium  and  in  I.&  and  V.a,  so  that  the  unpaiitsd  inter- 
radium  is  interrupted  in  a  much  greater  degree  than  the  paiied 
ones.  All  these  also  have  the  peristome  complete,  composed 
of  ten  ambulacral  and  five  interradial  plates.  Arachwndes  ib 
singular  in  having  the  oldest  ambulacral  plates  so  strongly 
dilated  in  breadth  that  in  all  five  interradia  plate  1  has  dis- 
appeared from  the  peristome,  which  consists  only  of  the  ten 
first  ambulacral  plates,  forming  with  the  two  or  three  following 
ones  a  broad  connectea  ring,  which  throws  the  interradia  far 
away.  But  even  here  the  bivium  makes  itself  felt,  although 
in  a  small  degree.  Between  plates  2  in  I.  a  and  V.  b  there  is 
a  little  space  left  onen  for  two  very  small  and  compressed 
plates  of  the  unpaired  interradium. 

Thus,  whilst  in  the  Echinidss,  Echinoneus^  and  the  Cassi- 
dulidn  the  test  is  still  nearly  regular  and  r^ularly  divided 
into  ambulacra  and  interradia,  and  in  the  Spatangids  the 
former  only  rarely  predominate  so  as  to  displace  the  latter  firom 
the  peristome,  in  the  CljmeastridflB  the  preponderance  of  the 
ambulacra  is  the  rule,  and  in  most  of'  them  the  interradia  are 
therefore  interrupted.  It  is  of  importance  to  ascertain  whedier 
these  peculiarities  pertain  to  the  earliest  ages  or  make  their 
appearance  during  growth. 

A  Mellita  hexapora  6*5  millims.  long  has  great  distance 
between  the  rows  1.  a  and  V.  i,  so  that  the  interradium  between 
them  lies  free  and  broader  than  in  the  others ;  but  plates  2  in  \.h 
and  V.  a  of  the  bivium  and  in  the  whole  of  the  trivium  have 
already  become  so  widened  that  they  form  a  connected  circle 
which  excludes  the  following  plates  from  the  peristomial  in- 
terradial plate  1.     It  is,  however,  only  at  a  still  larger  sixe 
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thAtplate2  also  is  so  dilated  that  it  enta^  into  this  circle:  and 
this  increase  indicates  that  when  of  a  less  size  than  6*5  miUims. 
MeUita  maj  have  all  its  ambulacra  separate.  This  is  actoallj 
the  case  in  Echinarachniua  parma.  A  joung  individual  of 
this  species,  6'd  millims.  in  length,  has  all  five  ambulacra 
similar ;  and  their  plates  2  are  not  yet  broad  enough  to  affect 
the  form  of  the  interradia,  all  of  which  are  free  and  connected 
in  uninterrupted  sequence.  But  at  a  length  of  34  millims. 
plates  2  of  I.  a  and  V.  i  in  the  bivium  have  so  increased  as  to 
touch  each  other  and  interrupt  the  unpaired  interradium, 
although  one  of  the  plates  2  is  excluded  from  contact  with 
plate  1  still  only  in  interradia  1  and  4.  It  follows  from  this 
that  the  regular  form,  with  five  similar  ambulacra  and  iive 
similar  interradia.  is  the  primordial  one  in  the  Cljpeastridffi, 
which  is  retained  by  Eaiinocyamua  and  Laganum^  but  from 
which  EnccpCj  Clypeaater^  and  Stohnoclypua^  MeUita  and 
Rotula^  Echvnar(tchniu8  and  Lobcphoray  together  with  Arach^ 
noidesj  depart  during  growth,  the  five  last  named,  moreover, 
forming  a  bivium.  Pressure  towards  the  peristome  during 
growth  and  the  addition  and  great  multiplication  of  new 
plates  in  thepetala  which  are  destined  for  the  branchisB  have  a 
great  part  in  these  changes.  The  ^^  equator  "  is  not  the  same 
during  the  whole  life  of  the  animal.  We  may  see,  by  com- 
paring several  Eckitiarachnii  of  different  ages,  how  a  great 
part  of  the  plate  through  which  the  periphery  passes  gradually 
goes  over  to  the  ventral  surface,  until  the  following  one  becomes 
visible  there,  and  the  periproctium,  which  is  at  first  dorsal, 
becomes  finally  more  than  half  ventral.  At  the  same  time  the 
stoma  of  the  test,  as  in  the  Echini^  becomes  less  in  proportion 
to  the  whole  animal.  In  a  Mellita  hexapora  6  millims.  broad 
the  transverse  diameter  of  the  stoma  is  about  0*13  of  that  of 
the  disk,  at  8  millims.  O'l,  at  35  millims.  0*04,  and  at  80 
millims.  0*034. 

[To  be  continued.] 

LIV. — Contributions  to  the  History  of  the  Hydroida, 
By  die  Bev.  Thomas  Hincks,  B.A.,  F.B.S. 

I.  The  Sarcothecce  {Nemaiophores)  of  the  Plumulariidse. 

[Plate  XX.  figs.  1-3'.] 

The  singular  organs  to  which  the  name  nematophore  has  been 
assigned  by  Busk,  and  which  are  confined  to  the  Hydroid 
family  of  the  Plumulariidse.  have  been  investigated  by  several 
able  observers ;  and  much  light  has  been  thrown  on  their  struc- 
tural and  physiological  history,  though  as  yet  little  is  known 
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of  their  precise  fonction.  Meneghini  seems  to  have  heen  the 
first  to  notice  them ;  he  was  followed  by  Hnxlej  (1849) ;  and 
a  few  years  later  Busk  gave  a  more  complete  and  accarate 
account  of  them,  and  drew  special  attention  to  the  important 
characters  which  they  yield  to  the  systematist.  Allman  (1864) 
studied  the  contents  of  the  nematophore,  and  established  the 
very  interesting  fact  that  the  soft  eranular  mass  contained  in 
it  has  the  power  of  emitting  extensile  processes,  veiy  similar  in 
stmctare  and  behaviour  to  the  '^  psendopodia  of  an  Amceba, 
More  recently  (1872)  Kirchenpauer  has  nunutely  described  the 
varieties  of  nematophore  which  occur  in  the  different  grou^ 
of  FlumulariidsB.  and  has  applied  the  results  of  his  reseuch  in 
a  revised  arrangement  of  the  family*.  After  aU,  however,  one 
or  two  points  have  escaped  observation  which  are  worthy  of 
record. 

The  presence  of  thread-cells  in  the  protoplasm  of  the  nema- 
tophore has  been  noticed  by  Busk  and  Allman.  They  seem 
not  to  occur  universally ;  at  least  the  latter  observer  fedled 
to  detect  them  in  Antenntdaria  arUenninay  Linn.  In  all  the 
species  which  I  have  examined  they  are  present^  and  occupy 
the  same  position. 

It  has  been  observed  that  these  thread-cells  are  never  carried 
out  in  the  ^'  psendopodia  " — a  remark  which  indicates  that  ^e 
true  structure  of  the  protoplasmic  offshoot  enclosed  in  the  chi- 
tinous  case  of  the  nematophore  has  not  been  determined.  In 
all  the  cases  that  have  come  under  my  notice  the  tenuinal 
portion  of  the  sarcode-mass  was  divided  into  two  distinct  and 
constant  lobes,  in  one  of  which  (the  superior)  the  cluster  of 
thread-cells  was  immersed,  while  from  the  other  (the  inferior) 
originated  the  extensile  process* 

in  the  nematophores  which  stand  out  on  each  side  of  the 
calyde  in  Aglaopkema  pluma  this  bipartite  structure  may  be 
studied  to  great  advantage.  The  superior  lobe  (PL  XX. 
fi^.  1,  a)  is  elongate  in  form,  and  extends  from  about  the 
middle  of  the  cavity  to  the  outer  extremity  of  the  tenninal 
aperture;  it  contains  a  number  of  rather  large  thread-cells, 
arranged  longitudinally  at  the  veiy  summit.  The  inferior 
lobe,  which  originates  at  the  base  of  the  other,  presents  a 
rounded  outline  (PI.  XX.  fig.  1,  b)  when  at  rest,  and  is  com- 
posed of  a  simple  granular  substance. 

In  Plumularia  setacea  (PI.  XX.  fig.  2)  the  bilobate  character 
is  equally  marked,  though,  from  the  nature  of  the  chitinous  cup 
or  bowl  in  which  the  nematophore  terminates,  the  two  lobee 
are  more  nearly  on  a  level  than  in  the  previous  species.    At 

*  '  Ueber  die  Hydioidenfamilie  Plumularidss,  einxelne  Oruppen  der- 
selben  und  ihie  Fruchtbehalter/    Hamburg,  1872. 
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the  same  time  the  portion  containing  the  thread-ceUs  stands 
oat  as  a  well-ronndea  prominence  above  the  margin  of  the  cup^ 
while  the  extensile  lobe  originates  at  one  side  of  it^  a  little 
below  the  summit.  I  have  observed  the  same  structure  in 
Plumidaria  pinnaUu 

The  division  of  the  sarcode-mass  towards  its  upper  extremity 
into  two  processes  with  different  functions  is  verj  apparent  in 
the  mesial  nematophore.  which  adheres  to  the  front  of  the 
calycle  in  Aghjophenia  pvuma.  In  this  case  the  chitinous  tube 
of  the  nematODhore  is  not  merely  furnished  with  a  terminal 
ap^ture,  but  also  communicates  with  the  cavity  of  the  calycle 
to  which  it  is  attached.  The  lobe  bearing  the  thread-cells  ex- 
tends to  the  top  of  the  tube ;  the  extensile  (or  inferior)  lobe 
only  to  the  point  where  this  communication  exists,  and  here 
it  aischarges  itself  into  the  calycle,  as  noticed  by  Aliman,  who 
does  not  seem.however,  to  have  recognized  the  constant  diversity 
of  function  in  the  two  branches  of  the  gramdar  mass. 

Eiichenpauer  has  described  certain  species  of  Aglacphenia 
m  which  the  tube  of  the  anterior  nematophore  has  a  second 
orifice,  placed  generally  near  the  point  at  which  it  begins  to 
stand  off  from  the  calycle ;  this  orifice  does  not  communicate 
with  the  cavi^  of  the  hydrotheca,  but  affords  a  passage  for  the 
extensile  lobe  into  the  surrounding  water.  He  proposes  to  de- 
signate nematophores  of  this  kind  ''  double-mouthed  "  (zwei" 
mundige).  This  observer  does  not  seem  to  have  noticed  the 
bilobate  structure  of  the  lateral  nematophores,  which  I  have 
just  described. 

We  may  distinguish,  then,  in  the  nematophore: — (1)  the  chi- 
tinous case,  which  may  be  simple  (PL  XX.  fig.  1)  or  compound 
(fig.  2),  and,  if  simple,  furnished  with  one  orifice  only  or  with 
two ;  and  (2)  the  sort  granular  offshoot  from  the  ectoderm  per- 
yadin^  it,  which  may  be  either  entire  and  destitute  of  terminal 
threa£<;ells,  or  divided  into  two  lobes  above,  one  bearing 
thread-cells  and  the  other  extensile. 

The  protoplasmic  processes  which  are  emitted  by  the  inferior 
lobe  have  been  weu  described  by  Allman.  They  are  very 
mutable,  and  exhibit  frequent  changes  of  form,  often  attaining 
a  great  length.  Sometimes  they  are  cylindrical  and  slender, 
stretching  along  the  stems  and  branches,  to  which  they  are 
closely  appressed  and  along  which  they  glide  slowly,  almost 
imperceptibly,  iaAfncAaAiKe  fashion;  sometimes  the^ appear 
clavate  at  the  extremity ;  sometimes  they  swell  out  at  mtervals 
into  bulbous  dilatations.  Occasionally  they  may  be  seen  to 
reach  across  to  a  neighbouring  branch  and  fix  the  extremity 
upon  that ;  and  rarely  they  give  off  two  branches  at  the  top, 
which  move  in  opposite  directions  (PL  XX.  fig.  3,  ft).     I  have 
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oleerved  them  in  a  state  of  great  activity^  as  I  have  mentioned 
elsewhere,  on  a  young  specimen  of  PlumuCoariafhUescenSj  which 
they  completely  invested  with  ^^  a  multitude  of  gossamer-like 
threads/'  These  extraordinary  prolongations  of  the  granular 
mass  in  the  nematophore  can  be  entirely  withdrawn. 

The  action  of  the  thread-cells  on  the  superior  lobe  is  much 
more  rarely  witnessed ;  Meneghini  seems  to  have  noticed  it, 
but  without  comprehending  its  true  nature.  On  a  specimen 
of  Aglcuxphenia  pluma  I  have  seen  the  contents  of  the  nemato- 
cysts  dischargea,  and  the  Ions  delicate  threads  streaming  up- 
wards from  the  extremity  of  the  lateral  nematophores  (PL  XX. 
iig.  lyO).  These  fine  extensile  lines  were  cast  out  to  enoimous 
distances,  intertwining  and  waving  about  in  the  water :  three 
or  four  were  usually  emitted  from  each  cluster  of  thread-cells ; 
and  in  some  cases  I  noticed  that  the  cyst  itself  was  raised  to 
some  height  above  the  nematophore  and  borne  on  a  slender 
pedicle.  At  times  a  tuft  of  the  threads  might  be  seen  slSwl^ 
contracting,  and  I  have  observed  one  dragging  down  with  it 
a  mass  of  stuff  which  it  had  collected. 

The  sight  of  this  wonderful  apparatus  in  full  action  was 
singularly  interesting,  and  it  was  impossible  not  to  feel  that  it 
must  bear  some  important  relation  to  the  life  of  the  Hydroid. 
I  may  mention  that  the  specimen  on  which  the  thread-cells 
were  in  action  showed  no  trace  of  pseudopodia. 

It  is  difficult  to  form  a  conjecture  as  to  the  frmction  of  these 
curious  appendages.  They  have  been  regarded  as  organs  of 
defence ;  and  Kirchenpauer  proposes  to  rank  them  with  the 
polypites  and  gonozooios  of  the  Hydroid  colony  under  the  name 
of  the  ^'  defensive  zooids"  (Wehrthiere),  But  it  seems  to  me 
very  doubtfrd  whether  this  is  the  true  interpretation  of  the  ne- 
matophore. I  am  inclined  to  think  that  its  function  may  he 
in  great  measure  nutritive ;  the  pseudopodia  at  least  seem  mudi 
better  fitted  for  the  work  of  alimentation  than  for  that  of 
defence. 

If  we  may  accept  Prof.  Allman's  very  ingenious  theoiy  of 
the  structure  of  the  fossil  Graptolites,  we  shall  have  important 
evidence  in  favour  of  this  view.  He  regards  them  as  morpho- 
logically Plumulariidans  in  which  the  development  of  hydro- 
thecsd  has  been  suppressed  by  the  great  development  of  the 
nematophores*.  In  short,  according  to  his  interpretation,  they 
were  Plumulariidans  in  which  the  ordinary  alimentary  zooid 
(the  polypite)  was  wanting,  and  the  function  of  nutrition  pro- 
bably devolved  altogether  on  the  nematophores.  If  this  view 
be  correct  we  shall  have,  as  Allman  has  remarked,  in  the 

*  <  Monograph  of  the  Gymnoblastic  or  Tabularian  Hydroids,^  part  ii. 
p.  170. 
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nematophore  of  the  existing  PlumuJaria  '^  the  last  traces  of  the 
structore  of  its  ancient  representative,  the  Graptolite." 

In  this  case  we  must  conceive  of  the  remote  ancestors  of  our 
m^nt  forms  as  obtaining  their  food  altogether  after  the  manner 
of  a  Bhizopody  by  help  of  the  pseudopooia,  which  still  survive 
to  supplement  the  worK  of  the  polypite.  This  view,  however, 
though  ably  supported,  can  hardly  claim  at  present  to  be  more 
than  a  happy  conjecture. 

A  word  as  to  the  terms  employed  in  this  department  of 
Hydroid  morphology.  With  our  present  knowledge,  nemaio- 
piore  can  scarcely  be  accounted  an  appropriate  designation  for 
these  singular  appendages.  The  presence  of  thread-cells  is 
certainly  not  the  most  significant  or  distinctive  character  which 
they  eidiibit ;  and  it  would  seem  that  it  is  not  universal.  As 
we  have  already  the  terms  hydrothecte  and  gonotheccBj  I  should 
propose  to  name  them  aarcothecoRj  while  the  offshoot  from  the 
ectoderm,  which  they  enclose,  may  be  appropriately  called  the 
aaroostyh. 

U.  New  Species  of  Plumularia  (P.  comu-copi»,  Hincks). 

[Plate  XXI.  figs.  1-S.] 

I  have  lately  obtained  at  Il&acombe  a  new  Plumulariay 
which  exhibits  some  interesting  points  of  structure.  In  the 
form  of  the  calycle,  the  jointing  of  the  stem  and  branches,  and 
the  general  arrangement  of  the  sarcothecas  (nematophores)  it 
resembles  P.  Catharinay  Johnston ;  but  from  this  species  it 
differs  notably  in  size  and  habit,  in  the  form  of  the  gonothecsd, 
and  in  the  alternate  arrangement  of  the  ramules.  It  is  re- 
markable, however,  that  wmle  the  pinnae  are  usually  alternate 
and  somewhat  widely  separated,  one  or  two  of  the  lowest  pairs 
are  not  unfirequently  opposite,  as  in  P.  Catharina.  Another 
distinction  between  the  two  forms  is  to  be  found  in  the  structure 
of  the  sarcothecas  that  occur  one  on  each  side  of  the  calycle ; 
in  P.  (kuharina  they  are  pedunculate,  in  the  present  species 
sessile.    Looldng  at  the  \niole  assemblage  of  differences  and 

Eoints  of  resemblance,  it  seems  not  improbable  that  we  mav 
ave  in  P.  comurcopicB  a  derivative  from  P.  Catharinay  though 
it  is  now  a  strongly  marked  and  well-established  form. 

Fam.  Plumulariito. 

Glenus  Plumulabia,  Lamarck  (in  part.). 

P.  camii-copuBy  n.  sp. 

Plumes  distributed  at  intervals  on  the  creeping  stolon. 
Stems  recurved,  regularly  jointed ;  a  single  intemode  between 
those  which  bear  the  ramules.    PinnoB  generally  alternate, 
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oocasionallj  opposite  towards  the  base  of  the  plume,  simple, 
moderately  distant,  a  single  calyde  on  the  main  stem  at  their 
origin.  llydrotheccB  cup-shaped^  deep,  with  an  even  margin, 
separated  bj  two  joints.  SarooikeecB  Dithalamic,  one  on  each 
siae  of  the  caljcfe  above  and  one  below  it.  two  on  the  inte^ 
mediate  intemodes  of  the  stem  and  one  on  tnoee  of  the  pinns^ 
and  two  on  the  longer  intemode  near  their  base.  QimsAmm 
shortly  pedunculate,  springing  singly  or  m  para  finm  the  bate 
of  the  calyclfiB  bom  on  the  item  and  pBuns:  fonafe  in  the 
shape  of  an  in'verted  homyconredinwamstowaidsthecalycle; 
apertmre  anboval,  oUiqne;  two  sarcothecas  near  the  base:  male 
nnknown. 

Height  of  plumes  about  |  inch. 

Hob,  On  stones,  dredged  o£f  the  Capstone  at  Bfiracombe. 

The  plumes  of  P.  comU'^X)pUB  are  compact  and  slifirhtly  re- 
curved.  The  pinnie  are  nTverj  dbta^t,  and  of  mo^ 
length,  seldom  bearing  more  than  six  calycles;  I  have  never  seen 
them  branched.  The  intemodes  which  separate  the  hydrothecs 
are  not  nearly  so  long  as  in  P.  CcUhcanna^  and  bear  only  one 
sarcotheca,  whereas  there  are  two  or  three  in  the  latter  species. 
The  much  greater  length  of  the  intemodes,  both  on  the  stem 
and  branches,  in  P.  Catharina  confers  on  this  species  a  veiy 
distinctive  habit.  It  approaches  P.  comu-ccpicB  in  many  of 
the  details  of  its  stmcture,  but  not  at  all  in  general  appearance. 
The  pinnae  of  the  latter  species  are  decidedly  alternate,  with 
the  exception  I  have  mentioned  above.  The  most  striking 
feature  imdoubtedly  is  to  be  found  in  the  gonothecae,  the  pecu- 
liar form  of  which  has  suggested  the  specific  name*.  They 
originate,  as  in  P.  Catharina^  at  the  base  of  the  calycles, 
sometimes  singly,  but  frequently  in  pairs,  and  are  perfectly 
hjaline  and  of  the  most  delicate  texture :  they  are  of  ample 
size  and  most  graoefully  curved,  bearing,  like  me  similar  parts 
in  the  allied  species,  two  of  the  bithSamic  sarcothecse  near 
the  base.  The  polypites  are  adomed,  just  below  the  tentacles, 
with  a  conspicuous  belt  of  opaque  white,  which  forms  a  striking 
feature. 

in.  Beproduction  by  Fission  in  Campanularia  neglecta. 

Alder, 

[Plate  XX.  fig.  4] 

AUman  has  described  a  case  of  reproduction  by  spontaneous 
fission  in  a  Campanularian  Hydroici  which  he  has  referred  to 
a  new  genus  under  the  name  of  Schizodadium'f.    I  have  had 

*  The  gonotheca  is  like  an  exquisite  little  crystal  cornucopia, 
t  Beport  of  the  British  Aasociation  for  the  Advanoement  of  Science^ 
1870 }  'Monograph  of  the  Gynmoblastic  Hjdroids,'  part  i.  p.  151. 
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the  opportimity  of  observing  tLe  same  mode  of  development  in 
Caimpanidcaria  neglectaj  Alder,  and  have  little  doubt  that  it  is 
far  from  uncommon  amongst  me  Hjdroida.  In  the  month  of 
June  I  obtained  a  fine  colony  of  the  Campanularia  bearing  a 
Aill  complement  of  poljpites  and  also  a  considerable  nnmber 
of  branches^  carrying  at  their  extremities  the  planuloid  exten-^ 
sions  of  the  ocenosarc  described  by  Allman  (Pi.  XX.  fig.  4,2?). 
I  am  inclined  to  think  that  they  were  of  greater  length  than 
those  of  Schtzodadiumj  but  in  other  respects  exactly  resembled 
them.  I  did  not  actually  witness  the  liberation  of  the  frustule, 
but  in  one  case  at  least  a  constriction  was  very  apparent  a  little 
within  the  diitinous  tube  of  the  stem,  at  which  point  no  doubt 
separation  would  ultimately  have  taken  place. 

I  confess  that,  with  great  deference  for  Prof.  Allman's 
opinion,  I  am  unable  to  accept  his  genus  Schizodadiumj  which 
seems  to  rest  on  a  single  character,  the  development  of  fission- 
frostules  in  a  certain  way — ^a  character  which,  there  is  reason 
to  believe,  may  have  a  wide  range  amongst  the  Hydroida. 
There  seems  to  be  nothing  neculiar  in  the  trophosome  of  his 
zoophyte  but  the  presence  oi  the  frustule-bearmg  branchlets ; 
there  is  nothing  in  his  account  or  figure  of  it,  apart  from  this 
character,  to  indicate  that  it  ia  even  specifically  distinct  from 
known  forms  of  ObeUa  or  Campamdaria, 

The  observation  of  reproduction  by  fission  in  Camp,  ne^lecta, 
and  its  probable  ooeurrence,  as  recorded  by  Allman  himself, 
in  Corymarphoy  tend  to  show  that  schtzocladism  may  be  a 
common  element  in  the  reproductive  history  of  the  Hydroida, 
and  that  it  therefore  cannot  be  the  peculiarity  of  a  ^enus. 
The  frostole  with  its  branchlet  is  hardly  likely  to  exhibit  any 
moiphological  peculiarities  that  will  serve  the  purpose  of  the 
classifier.  Itpresents  the  same  character  in  Camp,  neglecta  as 
in  Allman's  Hydroid,  which  is  probably  an  Obefia. 

Prof.  Allman  has  made  a  most  important  and  interesting 
addition  to  our  knowledge  of  the  modes  of  reproduction  amongst 
the  Hydroida;  but  I  venture  to  think  that  he  himself  will 
haidly  care  to  retain  the  new  genus. 

IV.  Cladonema  radiatum,  Dujardin :  the  Planohlast, 

[Plato  XXI.  fig.  6.1 

Through  the  kindness  of  Dr.  Hudson,  of  Clifton,  I  have 
had  the  opportunity  of  examining  during  the  past  summer,  for 
the  first  time,  the  planoblastof  Cladonema  radtatum^  which  he 
had  taken  at  Watermouth  near  Qfracombe.  I  was  surprised 
to  find  the  tentacles  unbranched  and  famished  with  onfy  one 
suctorial  appendage.  In  this  state  thev  bear  a  veiy  close  re- 
semblance to  those  of  ClavateUay  the  only  important  difference 
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between  the  two  being  that  in  Cladanema  the  thread-cells  are 
distribated  in  several  closters  (about  five)  along  the  arm,  while 
in  ClavateUa  thej  are  gathered  into  a  single  sphemle  at  the 
extremity.  Van  Beneden  had  observed  that  in  an  earlj  stage 
the  tentacle  of  the  planoblast  is  destitute  of  branches,  and  is 
furnished  with  two  suckers :  it  appears  that  in  a  yet  eailier 
stage  it  has  only  one.  Allman,  in  the  concluding  part  of  his 
great  work  on  the  Tubularian  Hydroids,  has  made  the  same  ob- 
servation,  and  he  adds  that  ''in  a  veiy  early  stage"  (before  the 
liberation  of  the  gonozooid)  ''  the  maiginal  tentacles  are  quiu 
simple.^^  At  the  time  of  detachment  one  suctorial  appendage 
has  been  developed ;  and,  according  to  the  observation  of  Van 
Beneden,  a  second  makes  its  appearance  before  the  branching 
of  the  tentacle  commences*. 

Judging  from  Allman's  exquisite  figure,  the  bifurcation  of 
the  tentacles  begins  at  a  later  period  in  Claaonema  than  it  does 
in  ClavtOeUa ;  m  the  latter  the  minute  lobes  on  the  margin  of 
the  disk,  in  which  they  originate,  exhibit  almost  immediatelj 
a  slight  depression  in  the  centre,  indicating  the  future  coune 
of  development. 

I  was  much  interested  in  watching  the  curious  habits  of  die 
youn^  Cladanema.  It  was  exceptionally  hardy,  and  throve 
well  m  confinement.  But  after  a  short  time  it  proceeded  to 
reverse  its  swimming-beU  ^nst  as  a  man  might  tLow  off  hi. 
coat  on  commencing  a  piece  of  hard  labour) ,  and,  firmly  planting 
itself  on  its  suctorial  appendages,  made  a  vigorous  attack  on 
the  minute  crustaceans  tnat  swarmed  in  the  surrounding  water. 
The  manubrium,  unimpeded  by  the  restraint  of  the  umbrella, 
and  placed  on  a  decidea  vantage  ground,  moved  eagerly  from 
side  to  side,  and  with  the  aid  of  its  well-armed  oral  lobes 
succeeded,  I  have  no  doubt,  in  securing  abundant  supplies. 
The  zooidin  this  condition  presented  an  extraordinaiy  ngure: 
the  characteristic  grace,  with  much  of  the  familiar  appearance, 
of  the  Medusa  had  vanished ;  and  the  stout  cylindricalproboscis, 
mounted  on  a  kind  of  pedestal  and  swaying  to  and  no  as  the 
little  Entomostraca  plaved  about  it,  offered  a  strange  contrast 
to  the  excj^uisite  form  of  which  Van  Beneden  could  say,  '^  rien 
n'est  gracieux  comme  un  Cladonfeme." 

The  retroversion  of  the  umbrella  has  been  noticed  in  several 
species  and  by  several  observers — ^but  always  as  occurring  late 
in  the  life  of  the  zooid.  and  shortly  before  the  escapee  of  the 
generative  products.  When  the  walls  of  the  manubnum  were 
already  laden  with  ova,  I  have  seen  the  swimminfi'-bell  in  the 
planoblast  of  Syncoryne  eximta  thrown  back  ana  contracted 
mto  a  small  mass,  to  which  the  tentacles  were  still  attached. 
*  '  La  Faune  littorale  de  Belgique :  Polypee,'  1866^  p.  142, 
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The  locomotiye  organ  perished,  and  the  zooid  in  its  last  stage 
returned  to  the  condition  of  the  poljpite.  But  in  the  case  of 
the  jonng  Cladonema  the  umbrella,  tnoueh  everted,  continued 
otherwise  unchanged,  and  manifested  its  healthj  condition  bj 
vigorous  contractile  movements;  it  was  clear  that  at  anj 
moment  it  might  be  restored  to  its  normal  position,  and 
discharge  its  functions  as  efficiently  as  ever. 

This  peculiarity  of  habit  in  the  planoblast  of  the  Cladonema 
no  doubt  connects  itself  with  the  presence  of  organs  of  attach* 
ment,  which  amongst  the  natatory  gonozooids  it  alone  possesses. 

I  may  mention  that  I  was  unable  to  detect  any  thread-cells 
on  the  umbreUa,  nor  is  there  any  reference  to  their  existence 
in  Allman's  description ;  but  they  are  represented  in  Mr. 
Holdsworth's  excellent  figure  engraved  in  my  '  History  of  the 
British  Hydroida'*. 

y.  Zandea  {Gemmaria)  tmplexa^  Alder. 

I  have  to  record  the  occurrence  of  this  very  beautiful 
Hydroid  at  Ilfracombe,  where  it  was  found  on  the  Capstone, 
and  dredged  up  from  a  moderate  depth  not  very  far  from  shore. 
In  the  former  locality  it  ctcw  on  Laminaria-xooU  in  the  lower 
rock-pools.  All  the  specimens  obtained  were  spreading  over 
masses  of  Celly>ora,  in  the  orifices  of  which  the  polypites  were 
lodged ;  Mr.  Hodge  obtained  it  in  the  very  same  nabitat  at 
Seanam  Harbour.  Hitherto  this  species  has  only  been  met 
with  on  the  coasts  of  Northumberland  and  Scotland. 

The  form  found  in  Devonshire  is  the  one  first  described  by 
Alder  as  Coryne  pelagtcay  which  he  subsequently  considered  to 
be  the  young  of  nis  Tubularta  {Ooryne)  implexar-^suid  is  iden- 
tical with  the  Corynejbriareue  of  Aliman,  and  the  C.  margarica 
(natural-size  figure)  of  Wright.  It  is  also  the  one  so  beautifully 
figured  in  Allman's  '  Monograph'  as  Oemmarxa  implexay  the 
polypites  of  which  are  borne  on  short  and  simple  stems  about 
naif  a  line  in  height.  At  first  sight  this  form  seems  very 
unlike  the  Hydroid  with  branching  tubes,  growing  gregariously 
and  forming  ''  a  densely  tangled  mass"  from  a  half  to  three 
quarters  of  an  inch  in  height,  which  Alder  has  described  as 
nis  Coryne  implexa.  I  have  little  doubt,  however,  that  the 
two  must  be  referred  to  the  same  species. 

I  have  fine  specimens  of  Zanclea  implexa  from  the  Firth  of 
Forth,  kindly  supplied  by  Dr.  Strethill  Wright,  in  which  the 
two  forms  are  associated.  The  creeping  stolon  gives  oS  many 
short  stems  enclosed  in  a  polypary ,  which  tapers  slightly  down- 
wards and  is  annulated  througnout  the  greater  part  of  its  length, 
the  upper  portion,  however,  being  smooth  ana  of  more  delicate 

•  'History  of  the  Britbh  Hydroid  Zoophytes/  toL  iL  pi.  11.  %^.  e\ 
Ann.  A  Mag.  N.  Hist.  Ser.  4.  Vol.  x.  28 
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than  the  rest.  These  are  nnbranched,  and  bear  at 
their  smnmit  a  single  polypite.  Associated  with  tfiem  are 
mnch  longer  stems,  branched  for  the  most  part  nnilaterallj, 
and  invested  by  a  polypaiy  exhibiting  the  carious  stmctiire 
described  by  Alder.  Poijptes  are  borne  on  the  summit  of  tke 
main  stem  and  of  the  several  ramnles.  The  poljpaij  is  com- 
posed of  two  layers  or  coats,  distinctly  separated  from  one 
another — ^the  onter  transparent  and  membnuions,  the  inner  of 
a  decided  horn-colour  ana  for  the  most  part  strongly  ringed*. 

Eveiy  here  and  there  portions  occor  m  which  we  separation 
of  the  two  coats  is  not  apparent ;  but  throughout  the  greater 
part  of  the  stems  and  branches  it  is  strongly  marked. 

The  inner  tube  is  completely  filled  by  the  coBnosaxc;  its 
carinated  nn^s  are  connected  with  the  epidermis  by  frequent 
processes.  Towards  the  base  of  the  stems  this  singular  struc- 
ture is  not  generally  distinguishable;  but  the  '^thin  and 
transparent "  polypary,  which  Allman  describes  as  occurring 
in  his  specimens  for  some  distance  below  the  polypite,  is  no 
.doubt  the  epidermal  layer^  forming  in  other  parts  (»  the  stem 
a  continuous  distinct  envelope,  and  enclosing  the  annulated 
tube  which  immediately  surrounds  the  coenosarc  It  appears 
that  the  form  with  short  and  simple  stems,  associated  m  the 
Firth-of-Forth  specimens  with  the  larger  branched  form,  not 
imcommonly  occurs  alone :  and  as  in  this  condition  it  bears 
the  reproductive  bodies  nreely,  it  cannot  be  accounted  im- 
mature. 

That  the  Tubuhpria  implexa^  Alder,  and  the  Firth-of-Forth 
species  are  identical  is  b^ond  a  question  f;  and  Dr.  Wright's 
specimens  show  that  the  humbler  form  described  by  Alder 
(as  Coryne  pelagica)  and  by  Allman,  and  found  by  myself  at 
Ilfiracombe,  is  only  one  state  of  the  same  species.  A  complete 
diagnosis  of  Zanclea  implexay  therefore,  must  include  the 
branched  double-coated  stem,  which  belongs  to  the  perfect 
condition  of  the  zoophyte. 

The  poly pites  have  five  or  six  large-headed  tentacles  round 
the  orafextremitv;  the  rest  have  very  small  capitula,  containing 
a  few  thread-cells.  I  have  noticed  a  large  oval  thread-cdl  at 
the  base  of  most  of  the  tentacles  and  imbedded  in  the  ectoderm 
at  various  points,  where  tentacles  would  probably  have  been 
developed.  Occasionally  one  occurred  in  the  course  of  an  arm, 
and  a  group  on  the  surface  of  the  body. 

The  gonophores  are  borne  in  large  dusters,  and  number 

•  Fii20<Histox7  of  the  British  Hydioid  Zooph7teB,'pL  9.  fig.  8  &. 

t  I  have  compared  specimens  of  the  polypary  of  the  former^  receiTid 
from  Mr.  Alder,  with  tne  latter ;  and  tney  exactly  agree,  aa  already  ob- 
aerved  by  Wrignt 
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sometimeB  as  many  as  seyen.  The  sacs  oontatnin^  throad- 
cells  on  the  ambreUa  of  the  planoblast  were  placed,  in  the  II- 
fracombe  specimens,  a  little  waj  above  the  tentacular  bolbs ; 
thejr  are  represented  in  the  same  position  in  Alder's  figure ;  but 
Alhnan  describes  them  as  extenaing  upwards  for  some  distance 
6om  the  base  of  each  tentacle. 

^  I  haye  referred  the  Coryne  inmlexa  of  Alder  to  Gregenbaur's 
genus  Zandea,  and  at  present  I  see  no  reason  to  change  this 
view.  M*Crady,  indeed,  has  instituted  the  genus  Gemmaria 
for  a  planoblast  which  seems  to  agree  in  all  essential  (generic) 
points  with  that  of  our  British  form  ;  the  trophosome  he  had 
not  discovered.  But  I  can  find  no  sufficient  ground  for  this 
addition  to  an  already'  oppressive  nomenclature ;  ZancUa  and 
Otmmaria  seem  to  me  to  embrace  one  and  the  same  generic 
type.  The  main  characteristics  of  Gegenbaur's  genus  are  a 
^ll-shaped  umbrella,  a  moderately  long  manubrium  with 
simple  mouth,  four  radiating  canals,  tentacles  springing  from 
non-ocellated  bulbs  and  fivnished  along  their  course  with 
pedunculated  sacs  containing^  thread-cells,  and  certain  pro* 
mineot  ^^  ribs''  on  the  umbrella,  in  which  thread-cells  are  en- 
closed ;  and  these  are  reallv  the  essential  characters  of  &em- 
moaia.  Allman,  however,  has  adopted  M'Crady's  genus,  but 
has  not  ^ven  us  his  reasons  for  doing  so.  it  is  of  course 
possible  that  the  structure  of  the  pedunculated  sacs  on  the  arms 
of  ZandeacoBtaia  (Gegenbaur)  maj  differ  essentially  from  that 
of  the  similar  organs  on  Coryne  impUxa^  Alder;  but  it  is 
hardl J  probable.  It  is  also  possible  that  the  ''ribs"  on  the 
umbrella  of  the  former  may  not  correspond  with  the  "  sacs  " 
on  that  of  the  latter,  though  it  seems  likely  enough  that  the 
same  kind  of  structure  is  intended  in  both  cases.  But  with 
our  present  information,  and  looking  to  the  whole  group  of 
characters,  it  seems  to  me  better  to  hold  provisionally  at  least 
to  Gegenbaur's  name. 

Alexander  Agassiz  also  accepts  M'Crady's  genus  Oemmaria^ 
and  has  given  us  his  reasons ;  ''  the  form  of  tue  bell,"  he  says, 
"  of  the  digestive  cavity,  and  of  the  tentacles  is  totally  aif- 
fercnt  in  the  two  genera."  "  The  form  of  the  bell"  is  a  very 
doubtful  ^neric  character  |  but  the  differences  in  this  respect 
between  tne  supposed  species  of  Oemmaria  are  quite  as  great 
as  those  between  any  one  of  them  and  the  Zandea  eostata. 
T\itfarm  of  the  digestive  cavity  is  a  matter  of  inferior  moment ; 
there  are  no  important  differences  in  size  or  structure.  The 
tentacles  may  not  agree  in  ehape^  though  there  is  little  dis- 
agreement in  this  respect  between  Zanclea  costata  and  Zandea 
imjdexa ;  but  they  seem  to  be  similar  in  all  essential  points. 

On  the  whole  I  see  no  reason  for  dispossessing  the  established 
name. 

28» 
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LY. — On  Campjlonema,  a  new  Oenua  qfI\>fyzoa,    By  the 
Bev.  Thomab  Hincks,  B.A.,  F.It.S. 

[Plate  XX.  fig.  6.] 

On  stones  and  stems  of  seaweed  collected  from  the  Capetone 
at  Dfracombe  a  minute  Polyzoon  has  occurred  to  me  not  un- 
commonly, which,  though  closely  resembling  the  well-known 
Vcdkeria  in  general  appearance,  presents  an  arrangement  X 
the  tentacles  so  remarkable  that  it  can  onl^  be  referred  to  a 
new  genus.  I  suspect  that  it  may  prove  identical  with  the 
form  which  I  have  already  charactenzed  under  the  name  of 
VaOceria  tremula*.  At  least  there  is  a  striking  agreement 
between  the  two  in  the  shape  and  size  of  the  zooecia,  and  the 
manner  in  which  the  colonies  are  distributed  on  the  creeping 
stolon  ;  and  as  I  was  unable  to  make  a  thorough  examination 
of  the  polypide  of  Valkeria  iremulaj  the  peculiarity  in  the  ten- 
tacles, supposing  it  to  exist,  mi^ht  readily  have  escaped  me. 
This  point,  howeyer,  must  be  len  for  future  determination. 

C\bbs  POLYZOA. 

Order  INFUNDIBULATA. 

Suborder  CTEKOSTOXAIA,  Busk. 

Family  Yesiculariida. 

Genus  Cahptlonema,  Hincks. 

Dor.  lukfiwvkosf  bent,  and  yqfui,  a  thread  (tentacle). 

Generic  character. — Polyzoary  a  filiform  creeping  stolon,  on 
which  the  zooecia  are  distributed  at  intervals  in  groups; 
zooecia  erect,  sessile ;  polvpides  with  eight  tentacles,  two  of 
which  are  bent  outwaros  K)r  about  two  thirds  of  their  length, 
so  as  to  interrupt  the  circle  of  arms  on  one  side;  no  gizzard. 

Campylonema  tremvlumj  n.  sp. 

Zooda  very  smaU  and  slender,  oblong,  tapering  off  to  a 
pomt  below. 

The  remarkable  arrangement  of  the  tentacles  is  the  one 
point  of  difference  between  this  form  and  VaUeeria.  The 
abrupt  reversion  of  two  of  the  arms  destroys  the  circular  form 
of  the  tentacular  verticil,  and  gives  it  somewhat  the  shape  of  a 
horseshoe.  Six  of  the  arms  stand  erect  as  usual ;  the  other 
two  are  thrown  back,  so  that  on  one  side  the  circle  is  broken* 
The  flexure  of  the  tentacles  takes  place  at  about  a  third  of  the 
whole  height  from  the  base;  this  peculiarity  gives  a  veryremark* 

*  ''Catalogae  of  the  Zoophytes  of  South  Devon  and  South  Comwall,^ 
p.  68^  pL  xii  fig.  9  (Ann.  Nat  Hist  1862,  ser.  3,  voL  iz.  p.  473). 
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able  and  distiiictiye  appearance  to  the  poljpide.  The  zooecia 
sit  slender,  and  taner  off  very  decidedly  below;  when  the 
polypide  is  retractea  they  droop  a  little  to  one  side,  and  rise 
mto  an  erect  position  when  it  expands. 

The  polypides  are  extremely  minute  and  delicate,  and  veiy 
nimble  in  their  habits ;  those  of  Valkeria  uva  appeured  coarse 
and  dnmsy  beside  them.  They  are  destitute  of  a  gizzard,  and 
present  altogether  a  very  simple  structure. 

EXPLANATION  OF  THE  PLATES. 
PlatbXX. 

JF^.  L  One  of  the  lateral  eaicotheciB  (nematophoiea)  of  Agiaophema 
oitana,  Liim.,  showing  the  thread-celle  in  action :  a,  the  sunerior 
lobe  of  the  sarooetyle  (s),  which  bears  the  thread-cells ;  o,  the 
inferior  lobe,  firom  which  the  extensile  processes  arise ;  e,  the 
ectoderm  of  the  coenosarc,  firom  which  the  saarcostyle  originates ; 
dj  the  rhitinous  cup  of  the  sarcotheca. 

Fig.  2.  The  bithalamic  sarcotheca  of  Pkimularia  setaceoy  Ellis,  showing 
one  of  the  extensile  processes  (pseudopodia)  given  off  from  the 
sarcostjle:  a,  the  superior  lobe  with  thread-cells;  6,  the  ex- 
tensile process ;  x,  the  terminal  cup-shaped  chamber  of  the  sarco- 
theca, m  which  the  two  lobes  are  lodged ;  y,  the  inferior  tubular 
chamber. 

FSff.  3.  The  same,  showing  one  of  the  processes  (5)  diyiding  into  two 
branchesy  of  which  one  tends  upwards  and  the  other  downwards. 

FSff,  3'.  The  same,  showing  a  process  with  bulbous  dilatation  (h)  :  a,  the 
superior  lobe ;  #,  the  saicostyle. 

Fig.  4.  Oamptmularia  negUcta,  Alder :  Xi  a  '^  fisaion-firustule  "  in  course  of 
formation. 

Fig.  5.  Campylonema  tremulum,  Hincks,  highly  magnified,  with  one  of 
the  polypides  expanded,  showing  ike  pecimar  arrangement  of 
the  tentacles. 

Plate  XXL 

Fia.  1.  FhmndaHa  comU'-copuBj  Hincks,  natural  size. 

Ftg.  2.  A  portion  of  one  of  the  plumes,  magnified. 

Ftg.  3.  Two  gonothecsB,  borne  on  a  portion  of  the  main  stem. 

Fig.  4.  A  caljcle  of  IHumularia  Catharina,  Johnston,  showing  the  pedun- 
culate sarcotheca  (x). 

Fig.  6.  A  gonotheca  (female)  of  Plumularia  Catharina. 

Fig.  6.  The  planoUast  of  Gadonema  radiatumj  Dujardin,  in  an  early  stage 
of  deyelopment 

LVI. — Notice  of  some  Species  ofFuheafrom  the  Philippine 

lelanda.     Bj  Dr.  A.  Guntheb. 

The  British  Museum  has  recently  obtained  a  series  of  the 
fishes  collected  by  Dr.  Adolf  Bemhard  Meyer  in  the  Philip- 
pine Islands.    The  following  appear  to  be  undescribed : — 

Flatyc^halvs  Jueciattu. 
D.  1  I  8  I  11.    A.  11.    L.  lat.  ca  100. 
ITie  angle  cf  the  prcBoperculiim  is  armed  with  three  spines. 
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the  upper  of  which  is  twice  as  long  as  Iks  middle  one^  andneoA 
half  as  long  as  the  eve^  the  lowermost  being  minuie.  The  lengu 
of  the  head  is  one  third  of  the  total  (withoat  caudal),  and  its 
width  between  the  prsaopercular  spines  nearly  one  half  of  its 
length.  The  interorbital  space  is  but  slightly  concave^  and  its 
width  one  half  of  the  vertical  diameter  of  the  ejre,  or  two 
sevenths  of  the  length  of  the  snout  The  spines  of  the  super- 
ciliary edge  and  of  the  other  ridges  of  the  head  are  very  smsll, 
and  but  slightly  prominent.  LatercU  line  smooth.  There  are 
eight  or  nme  scales  in  a  transverse  series  between  the  first 
dorsal  fin  and  the  lateral  line.  Greyish  brown,  with  broad 
irregular  blackish-brown  cross  bands — one,  corresponding  to  the 
first  dorsal,  and  two  corresponding  to  the  second,  being  the  more 
conspicuous.  The  first  dorsal  and  the  ventrals  nearly  entirely 
black ;  the  rays  of  the  second  dorsal  and  anal  with  large  black 
spots  ;  caudal  with  three  very  large  irregular  black  blotches, 
rectoral  deep  brown;  but  the  membrane  between  the  five  upper 
rays  is  transparent,  and  these  rays  are  spotted  with  brown. 
One  specimen,  from  the  Bay  of  Manila,  9  inches  long. 

Otolithus  leuciscus, 
D.  10 1  ^.    A.  2/7.    L.  lat.  ca  55. 

Snout  rather  obtuse,  with  the  lower  jaw  but  slightly  pro- 
jecting beyond  the  upper.  Both  jaws  with  a  series  of  distant 
canine-like  teeth,  the  anterior  of  which  form  a  pair  of  canines 
in  the  upper  iaw,  the  lower  jaw  being  without  canines  in  firoai 
There  are  eight  scales  in  a  transverse  series  between  the  spinous 
dorsal  fin  and  the  lateral  line.  The  height  of  the  boay  is  a 
little  less  than  the  length  of  the  head,  and  two  seven&s  of  the 
total  (without  caudal).  The  diameter  of  the  eye  is  a  little  less 
than  the  length  of  the  snout  and  two  ninths  of  that  of  the  head. 
The  width  of  the  interorbital  space  is  somewhat  more  than  the 
diameter  of  the  eye.  Prseoperculum  distinctly  serrated.  Fins 
scaleless.  Anal  spine  feeble.  Coloration  uniform  silvery; 
vertical  fins  slightly  blackish  towards  the  mar^n. 

Two  specimens,  from  the  Bay  of  Manik,  6  mches  long. 

Atherina  lineata. 
D.  4  1 1.    A.  ^.    L.  lat.  37.    L.  transv.  7. 

Evidently  closely  allied  to  A.  endrachiensis. 

The  height  of  tne  body  ib  two  ninths  of  the  total  length 
(without  caudal),  the  length  of  the  head  one  fourth.  Eye  very 
large,  its  diameter  being  equal  to  the  width  of  the  interorbital 
apace,  and  contained  twice  and  one  third  in  the  length  of  the 
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head.  Snout  reiy  short,  one  third  of  the  diameter  of  the  eje. 
Pectoral  long  and  pointed,  as  long  as  the  head ;  dorsal  small^ 
its  origin  nearly  midway  between  the  end  of  the  snout  and  the 
eztreBsity  of  the  candaL  The  ^very  band  is  narrow,  bordered 
aboTe  and  below  by  a  yery  conspicuona  series  of  black  dots ; 
a  third  series  of  similar  dots  runs  along  the  middle  of  the  row 
of  scales  below  the  silvery  band. 

Two  specimena,  3^  inches  long,  from  Ceba ;  we  have  re- 
ceiyed  also  two  others  from  Amboyna. 

Salarias  holomelas. 

D.30.    A.  (2+)  19. 

Allied  to  Saiariasjuscus. 

Body  oompaiatively  short,  its  d^th  being  contained  thrice 
and  one  eighth  in  the  total  length  (widioat  caudal).  Anterior 
profile  of  the  forehead  nearly  vertical.  Canine  teeth  none.  No 
orbital  tentacle,  no  crest  on  the  head. .  The  dorsal  fin  is  not 
notched;  this  fin,  as  well  as  the  anal,  is  elevated,  all  the 
spines  and  rays  terminating  in  very  fine  filaments ;  both  fins 
connected  by  a  short  membrane  with  the  caudal,  which  is  also 
produced.     Entirely  black. 

One  example,  3  inches  long,  from  Cebu. 

LVII. — On  the  Species  of  Asiatic  two-horned  Rhinoceros, 
By  Edward  Blyth,  Hon.  Memb.  As.  Soc.  &c. 

Ik  some  remarks  on  two  species  of  Asiatic  two-homed  rhino- 
ceros {CercUorhinus  of  Gray)  which  appeared  in  the  ^  Annals' 
{antehj  p.  208),  Dr.  Gray  awards  to  me  the  discredit  of  sup- 

ling  "  that  the  one  inhabits  the  east  coast  of  the  Bay  of 
jal  and  the  series  of  islands  extending  to  Sumatra,  ana  the 
other  the  Malay  peninsula  and  Tenasserim.  separated  in  Bur- 
mah  by  the  Inrawaddy  river."  Now  as  that  is  a  part  of  the 
dobe  with  the  geography  of  which  I  happen  to  be  tolerably 
familiar,  and  as,  moreover,  I  have  especially  studied  the  fauna 
of  the  Aodaman  and  Nicobar  Islands  and  was  the  first  to  bring 
to  notice  sundry  species  inhabiting  those  islands,  it  is  therefore 
somewhat  unlikely  that  I  should  have  suspected  them  of  har- 
bouring such  an  animal  as  a  rhinoceros,  or  that  I  should  have 
ignored  the  fact  that  the  Tenasserim  provinces  and  northern 
part  of  the  Malayan  peninsula  constitute,  equally  with  the 
provinces  of  Chittagong  and  Arakan,  portions  of  the  eastern 
Domidary  of  the  Bay  of  Bengal. 

I  do  know  for  certain  that  the  small  blackish  and  coarse- 
haired  rhinoceros  procured  at  Malacca,  an  example  of  which 
^ied  latcdy  in  the  Regent's  Park,  is  identical  with  one  of  those 
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inhabitiiig  the  Tenasserim  provinoeSy — ^also  that  a  two-homed 
species  Dt  some  kind  inhabits  the  province  of  Arakan,  which  I 
presume  to  be  the  same  as  that  obtained  in  the  contigoons  pro- 
vince of  Chittagong,  viz.  S.  lanotisj  Sdater.  But  at  present 
there  is  no  evidence  to  show  that  the  latter  exists  southward 
(or  to  the  south-east)  of  the  Gulf  of  Martaban^  unless  the  fifpire 
of  a  Tenasserim  skull  published  in  the  ^  Journal  of  liie  Asiatic 
Society  of  Bengal'  (vol.  xxxi.  p.  156,  pi.  iii.  fiff.  1)  represents 
that  of  R.  lasiottSy  which  is  not improbaole.  That  thelatter is 
the  two-homed  species  which  has  been  killed  (as  I  was  assured 
bj  a  planter)  in  Assam,  where  it  is  considered  an  exceedinglj 
great  rari^,  is  very  highly  probable ;  and  Dr.  J.  Anderson 
mentions  that  while  at  Bhamd,  in  Upper  Burmah.  he  '^  was  in- 
formed by  an  intelligent  native  that  two-homea  rhinocerotes 
are  found  in  the  Mogonny  district,  which  is  close  to  the  con- 
fines of  Assam,  and  as  far  north  as  the  twenty-sixth  degree  of 
north  latitude'^  (Proc.  Zool.  Soc  1872,  p.  129). 

The  larger  of  the  two  obviously  distinct  species  which  we 
have  seen  alive  in  London  {B.  hmotUy  Sclater)  is  considered 
by  Dr.  Gray  to  exemplify  the  true  R,  sumatrensis ;  while  the 
smaller  of  the  two  he  imagines  to  be  identical  with  the  animal 
which  bore  the  lon^  and  much-curved  anterior  horn  upon  which 
R,  Crossiij  Gray,  is  founded  {vide  figure  in  Proc.  Zool.  Soc 
1854,  p.  250).  Mr.  Sclater  with  much  better  reason,  as  it 
appears  to  me,  assigns  the  smaller  species  to  the  veritable  suma- 
trensis ;  but  this  can  hardly  be  the  same  Sumatran  animal  as 
is  figured  under  that  appellation  by  Professors  Temminck  and 
H.  Schlegel. 

That  R,  Grostii  and  JR.  kmotis  are  the  same  I  think  extre- 
mely probable :  for  I  have  seen  well-developed  horns  attached 
to  the  skin  of  the  head  of  a  Tenasserim  male  of  the  small 
blackish  species,  the  skull  of  which  was  afterwards  cleansed, 
and  is  figured  together  with  those  horns  in  '  Joum.  As.  Soc. 
Beng.'  {loc.  cit.  pi.  iv.  fig.  1).  Though  of  similar  peculiar 
character,  the  anterior  horn  curves  much  less  than  in  R.  Vromi] 
while  that  the  veiy  remarkable  amoimt  of  curvature  of  the 
latter  is  normal  is  shown  by  the  existence  of  a  second,  though 
less  developed,  specimen  of  a  horn  in  the  museum  of  me 
London  Koyal  College  of  Surgeons,  bearing  the  number  3086. 
In  both  cases  (or  species)  the  horns  are  very  slender  except  at 
the  base,  and  the  structure  of  them  is  very  much  harder  and 
more  compact  than  in  other  rhinoceros-horns;  for  which  reason 
they  command  so  high  a  price  among  the  Chinamen  (to  be 
elaborately  carved  upon)  that  fine  specimens  are  hardly  ever 
procurable  by  Europeans ;  and  therefore  it  is  that  we  do  not 
see  them  in  our  museums.    The  size  of  the  R,  Crossii  hom 
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*woiild  suit  laaioUa  rather  than  the  other ;  and  I  think  it  pro* 
bable  that  the  second  or  posterior  horn  'will  prove  to  be  much 
shorter  than  in  the  smaller  species.  The  British-Museum 
specimen,  upon  which  the  name  Oramt  was  founded,  measures 
32  inches  over  the  curvature,  and  is  17  inches  in  span  from 
base  to  tip. 

R.sumatrensis  was  originallv described,  and  somewhat  rudelj 
figured,  bj  Surgeon  BeU  in  the  ^  Philosophical  Transactions ' 
for  1793  (p.  282,  pi.  2).  His  specimen  is  stated  to  have  been 
a  male ;  '^  the  height  of  the  shoulder  was  4  feet  4  inches  "  (over 
the  curvature  of  the  body?);  ^^ from  the  tip  of  the  nose  to  the 
end  of  the  tail  8  feet  5  inches.  From  the  appearance  of  the 
teeth  and  bones  it  was  but  joung,  and  probaolj  not  near  its 
full  size.  The  general  colour  was  a  browntsA  ash  ;  under  the 
belly,  between  the  legs  and  folds  of  the  skin,  a  dirtj  flesh 

colour The  ears  were  small  and  pointed^  lined  and 

edged  with  short  black  hair The  whole  skin  of  the 

animal  is  rough,  and  covered  very  thinly  toith  short  black  hair^ 
Sir  T.  Stamfora  Raffles  remarks  of  the  animal,  as  observed  bj 
himself  in  Sumatra,  that  ^^  its  hide  is  much  softer  and  more 
flexible  than  in  the  Indian  one,  and  is  not,  like  it,  corrupted 
into  plates  of  mail ;  it  has,  however,  some  doublings  or  folds, 
particularly  round  the  neck,  shoulders,  and  haunches,  rather 
more  distinct  and  defined  than  in  BeWs  dratoing  "  (Trans.  Linn. 
Sec.  vol.  xiii.  p.  268).  Upon  the  whole,  this  description 
applies  fairly  to  the  stuffed  specimen  in  the  British  Museum, 
which  is  beueved  to  have  been  procured  at  Pinang,  meaning 
the  adjacent  mainland  of  province  Wellesley ;  but  it  does  not 
suit  R.  lasiotis^  either  as  regards  the  prevailing  shagginess  of 
the  hide,  the  length  and  colour  of  the  hairy  vesture,  the  very 
conspicuous  long  pendent  fringe  of  hair  bordering  (but  not 
lining)  the  ear-conch,  and  the  copiously  tufted  tail.  But  the 
latter  is  represented  in  BelFs  figure  as  being  slightly  tufted, 
and  not  so  long  and  tapering  as  in  the  animal  from  Malacca, 
the  tail  of  which  had  some  scattered  hairs  upon  it  but  was  not 
distinctly  tufted ;  in  the  British-Museum  specimen  the  tail  is 
mutilated.  Moreover  the  skin  of  R.  lasiotis  would  rather  be 
described  as  smooth  than  as  rough ;  and  in  this  respect  it  con- 
trasts remarkably  with  that  of  the  smaller  species. 

In  his  ^  Histoire  Naturelle  des  Mammif^res '  M.  Fr^^ric 
Cuvier  supplies  two  figures  assignable  to  this  type  of  rhinoceros 
{fleratorhtnusj  Gray),  one  of  which  is  obviously  from  a  drawing 
from  life  of  a  very  young  calf,  which  he  erroneously  refers  to 
the  conspicuously  cQstinct  single-homed  rhinoceros  of  Java ; 
and  in  his  supposition  of  its  representing  the  latter,  he  either 
overlooked  or  possibly  ventur^  to  suppress  the  indication  of 
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A  Beoond  and  posterior  horn,  which  oonld  scarcely  fail  to  have 
been  shown  in  the  original  drawing.  Even  at  uiat  early  age 
a  rudiment  of  the  posterior  horn  must  needs  hare  been  suf- 
ficiently apparent  in  the  living  animal,  as  shown  by  SchlegeFs 
figure  of  a  still  younger  calf.  The  comparatiyely  rough  skin 
(although  in  so  very  juvenile  an  individual),  the  blackish- 
brown  colour  of  that  skin,  and  especially  the  length  and  peca- 
liar  form  of  the  tail  combine  to  identify  the  animal  witn  the 
small  blackish  species  inhabiting  the  Tenasserim  provinces  and 
Malayan  peninsula ;  but  still  I  do  not  understand  its  being 
represented  as  so  very  slightiy  hairy ,  espedaUy  upon  the  eais, 
which  is  hardly  to  be  sufficientiy  accounted  for  by  the  youtk 
of  the  particular  specimen. 

M.  Fr^^ric  Cuvier's  other  figure,  which  he  assigns  to 
£•  Bumatrensisj  appears  to  me  to  have  been  made  up  firom  that 
of  Bell,  aided  and  partly  misled  by  the  remark  of  Baffles 
concerning  the  plaits  or  creases  of  the  skin.  I  do  not  believe 
that  any  original  figure  of  a  Geraicrhinus  would  have  repre- 
sented the  crease  on  the  flanks  as  extending  upwards  acioas 
the  loins.  The  attitude  and  position  of  the  limbs  are  ess^- 
tially  the  same  as  in  Bell's  figure ;  and  so  also  is  the  amount  of 
development  of  the  horns ;  and  the  accompanying  descriptiooB 
and  measurements  of  both  evmatrensie  and  supposed yatxintcitf 
are  compilations.  Moreover  it  is  etroneously  assorted  that 
£•  ewmajtrensis  was  named  R.  eondaicus  by  Messrs.  Raffles  and 
Horsfield,  inasmuch  as  that  name  was  firat  applied  by  George 
Cuvier  to  the  lesser  one-homed  species,  whicn  is  the  only  rhi- 
noceros that  inhabits  Sunda,  t.  e.  the  western  half  of  Java. 
It  follows  that  F.  Cuvier's  figure  assi^ed  to  sumairenate  ib 
of  no  authority  whatever  in  determinmg  whether  either  or 
which  of  the  species  in  question  is  properly  entitled  to  that 
deBigiUiti(m.  ^  i*   i~  J- 

Lastly,  the  figures  assigned  to  B,  sumatrensis  (adult  and 
young)  by  Professors  Temminck  and  H.  Schlegel  were  made 
up  fimn  stufibd  specimens  in  the  Royal  Museum  of  Natural 
History  at  Leyden ;  and  the  fore  limbs  of  the  adult  are  repre- 
sented as  being  much  too  slender.  Otherwise  those  figores 
resemble  JS.  laetatis  rather  than  the  small  blackish  species,  and 
have  the  comparatively  short  tail  of  the  former ;  but  they  are 
represented  as  being  very  inconspicuously  clad  with  minute 
hairs,  which  would  scarcely  be  remarked  unless  especially 
looked  for.  I  remember  distinctly  that  the  stuffed  adult  spe- 
cimen in  the  Leyden  Museum  is  hairless  (unless  to  a  veiy 
slight  extent  where  least  exposed),  and  that  the  young  (under 
glass)  was  well  clad ;  but  not  suspecting  at  the  time  a  plurality 
of  species  of  liie  particular  type,  nor  how  such  species  have 
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since  moved  to  differ,  I  did  not  examine  those  specimens  so 
criticaUr  as  I  should  now  do,  though  I  retain  the  impression  that 
the  adult  is  notably  larger  than  the  staffed  male  in  the  British 
MnseaiB;  or  than  the  aged  female  of  the  same  species  whidi 
lately  died  in  the  Zoological  Gardens.  The  skeleton  of  a  Sn-^ 
matran  female  in  the  mnseom  of  the  Boyal  College  of  Surgeons 
agrees  in  size  with  the  last  mentioned;  but  although  a  very  old 
animal,  it  retains  its  front  teeth,  which  the  others  had  lost.  But 
the  skull  of  a  8umatran  male  in  the  same  collection  indicates  a 
considembly  larger  animal,  which  may  even  be  of  a  different 
spedfiic  race,  corresponding  to  Schlegel  s  figure ;  but  this  is  a 
matter  for  further  investigation,  and  to  which  I  can  only 
recommend  attention.  The  Leyden  beast  is  certainly  not  so 
large  by  a  good  deal  as  is  the  living  B.  hmotia^  which  appears 
to  be  still  growing,  and  has  much  increased  in  size  since  its 
arrival  in  this  country ;  but  it  is  not  likely  to  become  so  large 
an  animal  as  the  adult  of  the  lesser  smgle-homed  species 
(£.  wmdaicus).  of  which  a  skull,  said  to  be  undoubtedly  from 
Sumatra,  has  lately  been  received  at  tiie  British  Museum. 

I  was  asstired  at  Leyden  by  Professor  Schlegel  that  R,  su- 
mfUrmsia  existed  in  Borneo ;  but  an  anterior  horn  said  to  be 
from  Borneo,  in  the  possession  of  Mr.  A.  D.  Bartlett,  would 
Mem  to  indicate  a  species  of  still  more  diminutive  size  than  that 
which  I  believe,  with  Mr.  Sclater,  to  be  die  real  awnuUrensis 
of  Bell,  the  mere  difference  of  size  of  horn  being  not  the  only 
leason  for  suspecting  that  the  Bomean  rhinoceros  will  even- 
tually have  to  oe  recognized  as  a  peculiar  species. 

I  may  ako  here  mention  that  upon  lookmg  over  a  portfolio 
of  drawings  at  the  India  House,  belonging  formerly  to  the 
Earl  of  Momington  (Governor-General  of  India  and  subse- 
ooently  Marquis  of  Wellesley),  I  found  two  of  single-homed 
rninoceroe.  One  of  these  is  a  fair  representation  of  a  very 
youig  individual  of  R.  sondaicus ;  the  other — ^which.  however 
faulty  in  general  outline  (being  much  too  deep  in  tne  body), 
is  finished  elaborately  as  regards  details — appears  to  me  to 
^present  a  peculiar  and  undescribed  species.  Tl\e  folds  of  the 
cmrass  are  the  same  as  in  both  indicus  and  sondaictts^  except 
the  one  which  crosses  the  nape  in  the  latter,  and  is  deflected 
backward  across  the  shoulder-blade  in  the  former:  this  one  is 
intermediate  in  its  direction,  for  it  is  deflected  backward  much 
higher  upon  the  shoulder  than  is  regularly  the  case  in  R.  indicus. 
The  most  remarkable  peculiarity,  however,  consists  in  the 
cuirass  beiuff  throughout  conspicuously  studded  with  uniformly 
small  tubercxes  (as  m  R.  sonaaicus)^  while  the  head  and  limM 
ve  remeeented  as  wrinkled,  but  the  skin  quite  smooth  and 
devoid  of  tubeicles,  and  in  this  respect  contrasting  remarkably 
with  the  adjacent  parts  of  the  cuirass.    I  cannot  think  that 
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any  one  who  looks  at  the  elaborate  finish  of  this  drawing  from 
a  liyine  aninud  can  readilj  suppoae  the  pecoliarities  deKribed 
to  be  freaks  of  the  native  artist :  and  in  the  other  figure  (of 
indubitable  £,  sandaicus)  the  head  and  limbs  are  represented 
as  beine  tubercolated  uniformly  with  the  cuirass.  Horeoyer, 
in  the  figure  of  yery  juyenile  A,  9ondaicu$y  a  slight  hairinedsis 
represented  upon  the  back,  between  the  shoulder-fold  and  that 
which  crosses  the  loins ;  and  I  doubt  not  that  this  is  correctly 
copied  from  the  liying  specimen.  No  habitat  is  assigned  to 
either,  nor  aueht  giyen  to  raide  respecting  the  dimensions ;  but, 
without  desiring  to  attack  undue  importance  to  any  drawing 
made  by  an  unscientific  artist,  I  still  cannot  help  thinking  thst 
the  one  in  question  indicates,  in  all  probabili^,  a  spedes 
hitherto  unsuspected — ^as  much  so  as  were,  until  quite  recently, 
the  additional  species  of  Asiatic  two-homed  rhinoceros,  which 
must  now  be  generally  recognized  and  accepted.  Be  it  re^ 
membered  that  for  many  years  a  male  of  R.  sondaicus  existed 
in  this  country  which  was  neyer  recognized  as  differing  from 
the  large  R.  indicus ;  and  we  only  know  it  now  from  the  two 
figures  of  it^  assigned  to  R.  indicus^  in  the  ^  Naturalist's 
Library;'  while  the  skeleton  of  an  adult  R.sandtucua  in  the 
anatomical  museum  of  Guy's  Hospital,  in  Southwark,  is  in  all 
probability  that  of  the  same  indiyidual,  which  was  exhibited 
about  the  country  and  finally  deposited  in  the  Zoological 
Garden  of  Liyerpool,  at  a  time  when  the  larger  of  the  two 
Indian  species  was  much  less  familiarly  known  to  us  than  it  is 
at  present.  That  particular  specimen  of  R.  wndaicua  was  re- 
ceiyed  from  Calcutta ;  and  it  is  the  only  species  which  is  known- 
to  inhabit  the  Sundarb^ns  of  Lower  Bengal,  as  it  is  also  the 
only  single-homed  species  known  to  inhabit  the  Indo-Chinese 
countries  and  contiguous  Hainan  peninsula.  Although  the 
commonest  and  most  widely  diffiised  of  any  Asiatic  rhinoceros. 
I  can  learn  of  no  other  example  of  it  haying  eyer  been  exhibitea 
in  Europe. 

Note. — Since  the  aboye  was  in  print  I  haye  seen  Mr.  Sclater's 
paper  on  the  Asiatic  two-homed  rhinoceroses,  published  in 
'^Nature '  for  October  24th,  1872  (pn.  618,  619),  and  accom- 

!)anied  by  figures  of  R.  uuiotis  and  R.  sumatrensis.  Un- 
brtunately  they  are  not  on  the  same  scale,  so  that  the  former 
is  made  to  appear  the  larger  of  the  two,  and  the  attitude  of 
laatotts  does  not  permit  of  the  distinctions  being  sufficiently 
shown.  At  present  the  tail  of  the  liying  animal  is  much  more 
largely  tufted^  and  the  long  hair  fringing  the  ears  is  more  de- 
yeloped,  than  appears  from  Mr.  Sclater's  figure  taken  from  the 
animal  when  younger ;  nor  is  the  different  quality  of  the  hair 
upon  the  body  sufficiently  apparent.  In  R.  sumairensis  this 
is  shorter,  much  coarser,  suberect,  and  of  «  black  coloui>— in 
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S.  hsioUs  longer,  more  appressed  (or  tending  to  lie  flat  on  the 
skin),  of  a  light  greyish-brown  colour,  and  somewhat  glistening 
at  certain  angles  of  vision.  In  JR.  sumatrensis  the  muzzle  an- 
terior to  the  nasal  horn  is  much  broader,  and  the  space  between 
the  ears  is  proportionally  much  less.  Moreover  Mr.  Sclater 
states  that  ^  the  tail  of  the  Malacca  animal  is  shorter  and 
nearlj  naked :  in  that  from  Chittagon^  it  is  longer  and  tufted 
at  the  extremity ;"  on  the  contrary,  it  is  conspicuously  shorter 
in  R.  hstotiSy  and  even  with  its  ti:^t  does  not  descend  so  low 
as  in  the  other.  That  of  22.  sumcUrensis  is  correctly  represented 
in  Mr.  Sclater's  figure  of  the  species,  in  which  also  the  very 
strongly  marked  crease  behind  the  shoulders  is  not  at  all 
exaggerated. 

MISCELLANEOUS. 

VarieUa  of  the  Tiara  (Galera  barbata). 
By  Dr.  J.  E.  Qkat,  P.E.S.  &o. 

Thib  animal  is  generally  brown,  with  a  pale  head  and  a  large  white 
or  yellow  blotch  on  the  throat.  It  has  a  large  distribution  in  the 
tropical  or  subtropical  parts  of  America. 

The  British  Museum  has  lately  received  two  half-grown  specimens, 
which  have  the  whole  head,  neck,  and  front  of  back  between  the 
shoulders  pure  white ;  one  of  the  specimens  has  the  chin  and  middle 
of  the  throat  grey.    These  come  from  Xalapa  in  Mexico. 

Mr.  Salvin  sent  to  the  Museum  a  specimen  from  Costa  Bica,  which 
is  entirely  black,  without  any  pale  colour  on  the  head  and  neck ;  and 
there  is  a  young  specimen  in  tiie  Museum  which  is  entirely  of  a  pale 
whity-brown  colour. 

On  Branchipus  and  Artemia.     By  C.  Voox. 

At  the  meeting  of  the  "  Sodete  Helvetique  des  Sciences  Natnrelles  " 
held  at  Fribourg  in  August  last,  M.  Yogt  gave  a  summary  of  the 
results  of  his  researches  upon  these  genera.  The  first  species  in- 
vestigated by  him  was  Branchipus  diapJianus,  found  in  August  1871 
near  the  summit  of  the  Eeculet  (Jura),  in  artificial  ponds  dug  by  the 
herdsmen  for  the  use  of  their  cattle.  M.  Yogt  obtained  several 
hundred  individuals  of  this  species,  among  which  the  males  and 
females  were  nearly  in  equal  numbers.  When  placed  in  an  aqua- 
rium they  Kved  there  very  well  at  first,  and  produced  a  multitude  of 
eggs,  from  which  larvse  issued  ;  but  towards  the  end  of  September 
they  all  perished  by  degrees.  At  the  approach  of  cold  weather  the 
water  was  emptied  out  of  the  aquarium,  leaving  only  the  mud 
at  the  bottom,  which  was  completely  frozen  during  the  winter. 
Towards  the  end  of  Eebruary  the  aquarium  received  some  new 
inhabitants,  namely  about  50  larvae  of  Petromyzon,  which  concealed 
themselves  in  the  mud.  In  the  month  of  May  of  the  present  year  a 
certain  number  of  larvae  of  Branehiptu  made  their  appearance,  being 
hatched,  no  doubt,  from  eggs  which  had  remained  in  the  mud. 
M.  Yogt  succeeded  in  rearing  several  generations  of  them,  which 
enabled  him  to  follow  all  the  phases  of  their  development.    Several 
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ezeurnoni  to  the  Becalet  during  the  preeent  year  forniahed  no 
leAtiltB ;  no  traoee  of  Branchipm  could  be  found  in  that  locality. 

Wishing  to  compare  Branchipm  with  an  allied  genus,  M.  Yogi 
applied  to  Prof.  €.  Martina  of  Montpellier,  to  ask  him  for  some  speci- 
mens of  Artemia  salina,  a  species  of  Branchiopod  which  swarms  in 
the  salt  marshes  of  the  neighbourhood  of  Cetto.  M.  Martins  sent 
seyeral  thousands  of  these  animals,  with  a  supply  of  the  mother 
HquoTs  in  which  they  live.  They  arrived  at  Geneva  in  good  con- 
dition, and  are  living  in  an  aquarium,  in  which  they  produce  enor- 
mous quantities  of  eggs  and  larvae. 

M.  Yogt  exhibited  a  bottle  filled  with  living  ArUmicB  and  tfaflir 
larve  and  explained  the  structure  of  the  adult  BranMput^  describing, 
among  other  things,  a  pair  of  footjaws  which  had  escaped  t^e  obser- 
vation of  MM.  Joly,  Lejdig,  &c.  He  then  dwelt  upon  the  form  of 
the  larve,  which  in  both  Artemia  and  BranchipuB  exhibit  the 
primitive  fundamental  type  of  the  Crustacea,  to  which  the  name  of 
Nauplius  has  been  given.  But  although  fundamentally  the  same, 
the  Nauplii  of  the  two  genera  present  considerable  differences,  thorn 
of  BranchipuB  being  shortor  and  more  compressed,  and  those  of 
Artemia  more  slender  and  elongated.  The  lateral  compound  eyeB 
appear  much  later  in  Artemia  than  in  Branchipw, 

The  first  pair  of  appendages  in  the  NaupUue  oonsiBts  of  two 
antonnsB  which  afterwards  become  the  antenns  of  the  perfeet 
animal.  The  second  pair  fomw  the  chief  or  sole  organ  of  looomotioa 
of  the  larva ;  and  after  numerous  moulte  these  ^>pendages  finslly 
become  the  horn-shaped  pieces  which  serve  as  prehensile  organs  in 
tibe  male  Branchiput  aAd  are  rudimentary  in  the  female.  The  third 
pair  serve  the  larva  to  carry  its  food  to  its  mouth ;  in  the  adult  it 
forms  the  mandibles,  which  constitute  the  third  pair  of  appendagaB. 
The  eleven  pairs  of  natatory  feet  and  the  pair  of  footjaws  of  the 
adult  originate  subsequently  by  budding. 

M.  Yogt  confirms  the  observation  of  M.  Joly  that  among  tiie 
Artemim  collected  at  Cetto  during  the  months  of  July  and  August 
there  are  no  males,  and  that  the  femsles  propagate  by  partheaogensis. 
This  fact  is  the  more  remarkable  as  we  find  males  in  great  abundance 
m  other  salt  marshes  inhabited  by  the  same  or  analogoua  ^tedes.— 
Bihl  Univ.  Sept.  16, 1872,  Areh.  des  Sd.  p.  30. 

On  Osteocella  septentrionalis  from  Britieh  CohaMa, 
By  Dr.  J.  E.  Gray,  F.R.8.  &c 

The  substance  described  by  me  in  the  *  Annals,  1872,  ix.  p.  406, 
under  this  name  was,  at  the  meeting  of  the  British  Association  at 
Brighton,  and  since  in  <  Nature,'  regarded  as  the  notochord  of  a  fish! 
Professor  Dawson  of  M'Gill  College,  Montreal,  Canada,  states  that  it 
was  submitted^to  Professor  Yerrill  of  Yale  College,  who ''  had  no  doubt 
as  to  its  nature  "  (that  is,  of  its  being  the  axis  of  a  Virgularia  or 
some  similar  creature),  '<  but  believed  it  probably  belonged  to  an  on- 
described  species."  Br.  Dawson  states  that  Mr.  Belwyn's  specimen 
has  *'  attached  to  the  granulated  lower  extremity  some  trace  of  animal 
matter,  in  which  I  think  I  can  detect,  under  Uie  microscope,  a  few 
elub-shaped  spicules." 
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The  obsenratton  of  Piofessor  YeTrill  is  mterecrtdng,  as  siaoe  I 
described  it  I  thought  it  might  probably  be  the  axis  of  a  species  of 
bis  geauB  Siylahda,  which  has  a  subcylindrieal  axis  instead  of  the 
quadruigalar  one  of  Virgulariay  and  of  which  he  describes  two 
spedes  from  California ;  but  Professor  Yerrill  does  not  recognise  it 
as  being  a  species  of  that  genus. 

Smoerhy  and  Leav^B  '  TorUnteB,^ 
To  ih^  Editors  of  tks  AnndU  and  Magazine  of  Natural  History, 

GsKTCBifBN, — In  the  notice  of  Sowerby's  Plates  of  Tortoises  &c. 
recently  published  by  Sotheran,  edited  by  Dr.  J.  E.  Gray,  it  is 
stated  that "  Many  of  the  specimens  figured  and  the  rest  of  Mr.  Bell's 
collection  of  reptiles  are  now  to  be  found  in  the  Anatomical  and 
Zoological  Museum  at  Cambridge." 

This  statement  is  incorrect,  as  Professor  Bell's  collection  of  reptiles 
(both  in  a  dry  condition  and  in  spirit)  was  purchased  by  the  late  fi.eY. 
F.  W.  Hope,  and  was  by  him  presented  to  the  Universiiy  Museum 
of  Oxford.  Professor  Bell's  admirable  collection  of  Crustacea  is  also 
in  the  same  museum,  haying  been  purchased  by  myself  and  presented 
to  the  UniTersity  on  my  appointment  as  Hope  Professor  of  Zoology. 

I  am,  Gentlemen, 

Tour  obedient  Servant, 

J.  0.  WxsTwoon. 

The  correctness  of  the  statement  in  Dr.  Gray's  preface  to  this  work 
having  been  called  in  question,  we  thought  it  our  duty  to  submit 
Prof.  Westwood's  letter  to  Dr.  Gray,  from  whom  we  have  receiyed 
the  following  answer : — 

British  Museum, 
October  ^th,  1873. 

Mt  beab  Faaitcis, — ^Mr.  Westwood's  letter  is  entirely  erroneous.  I 
have  had  one  specimen  of  Mr.  Bell's  lent  me  by  Prof.  Newton ;  and  I 
have  consulted  the  others  in  the  museum  of  the  Cambridge  Philo- 
sophical Society,  where  they  were  before  they  were  transferred  to 
^e  Anatomical  Museum.  I  never  before  heaiid  that  Mr.  Bell  had  a 
second  collection,  and  think  it  must  be  a  mistake ;  I  knew  the  col- 
lection of  Crustacea  was  purchased  by  Mr.  Westwood. 

Yours  truly,  J.  E.  Gkat. 

TJu  Ahu  (Capreolus  pygargus).     By  Dr.  J.  E.  Gbat,  F.B.S.  4c. 

We  have  three  specimens  of  this  animal  in  the  British  Museum — 
one  frcHu  North  China,  and  the  others  from  Siberia ;  they  are  of  very 
different  sizes. 

The  Siberian  specimens,  male  and  female,  are  much  the  largest. 
They  stand  38  inches  high  at  the  withers,  and  the  length  from  the 
nose  to  the  place  of  the  tail  is  53  inches ;  length  of  the  hind  leg  to  the 
hock  16  inches.  In  the  specimens  in  the  museum  the  horns  are  very 
slender,  elongate,  nearly  smooth,  and  simple ;  one  has  a  single  branch 
on  the  inner  side  near  the  tip. 

The  Chinese  specimen,  on  the  other  hand,  is  much  smaller,  about 
the  size  of  the  common  Scotch  roebuck,  and  of  the  same  dark  colour 
as  it  is  in  the  summer.    The  horns  are  stout  and  long,  with  distinot 
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anterior  and  posterior  SDags,  and  have  nameroaa  beads  round  Tarioos 
parts  of  the  lower  half,  some  of  which  are  laiige  and  covered  with 
tubercles.  Height  at  the  withers  26  inches ;  length  to  the  place  of 
the  tail  41  inches ;  length  of  the  hind  leg  to  the  hock  12  indies. 

A  new  British  Callithamnion.     By  Dr.  J.  E.  Grat,  F.B.S.  Ac 

The  Seriospora  OrijffUhsiana  has  long  been  known  as  an  inhabitant 
of  the  coast  of  Devonshire.  Agardh  refers  it  to  the  genus  (%i0<- 
thamnion,  and  caUs  it  C,  M&rioipermum — which  was  the  specific  nsnie 
that  Mrs.  Griffiths  first  gave  to  it ;  and  she  was  the  first  discoverer  of 
it.  Dr.  Harvey  considered  it  a  variety  of  CaUithamnion  «wr- 
nccilor,  but  afterwards  corrected  this.  We  have  never  yet  found  spe- 
cimens of  the  true  CaUithamnion  versicolor  on  the  British  coast ;  for 
it  is  very  distinct  from  CalUthamnion  eonfmbosumf  of  which  Dr. 
Harvey  thinks  it  is  a  synonym. 

Mr.  Holmes  kindly  presented  to  Mrs.  Gray  a  series  of  spedmens 
which  he  had  obtained  in  Plymouth  Sound,  of  a  form  which,  he  said, 
had  only  been  observed  very  lately,  and  differed  from  the  usual 
Seriospora,  which  has  the  spores  at  the  end  of  the  branches,  in  having 
them  in  the  first  lower  branchlet  on  the  inner  side  of  the  brancheB, 
as  in  other  Callithamnia.  I  have  examined  the  specimens ;  and 
there  is  no  doubt  of  their  being  the  true  Callithamnion  versieolor, 
very  distinct  from  the  Seriospora.  The  C.  versieolor  has  the  spores 
triangularly  divided,  while  in  the  genus  !Seriospora  they  are  cm- 
dately  divided.     It  is  a  most  interesting  addition  to  our  flora. 

It  is  very  curious  that  the  majority  of  the  Plymouth  oolleoton 
regard  Seriospora  OriffUhsiana  and  CaUithamnion  versicolor  as 
varieties  of  the  same  species,  the  different  kinds  of  fruits  being  pro- 
ductions of  different  seasons  on  the  same  plant ;  but  they  must  have 
overlooked  the  different  forms  of  the  sphaerospores. 

On  Macrozus  tephrogaster.     By  Dr.  J.  £.  Gbat,  P.E.S.  Ac. 

In  the  '  Annals  and  Magazine  of  Natural  History'  for  1867  (zz. 
p.  431)  I  described  a  species  of  American  squirrel  as  Macroxus  tephro- 
gaster^  which  was  sent  from  Guatemala,  Bogota,  and  Honduras;  I 
also  mentioned  that  M.  Sall^  had  sent  it  from  Mexico. 

Mr.  E.  Garrard,  Junior,  has  shown  me  five  specimens  frt>m  Medellin, 
Antioquia,  in  the  New-Granadan  Confederation,  South  America. 
They  are  all  not  above  half  the  size  of  the  more  southern  specimens ; 
and  I  should  be  inclined  to  regard  them  as  a  variety  or  species,  under 
the  name  of  Macroocus  medellinensis. 

Two  specimens  in  the  Museum,  bought  from  Mr.  Gerrard,  Junior, 
vary  in  the  extent  of  the  black  mark  and  of  the  white  on  the  under- 
side. In  the  laricer  specimen  the  dorsal  patch  begins  at  the  back  of 
the  neck  and  extends  to  the  base  of  the  tail,  being  very  broad  just 
behind  the  shoulders,  and  the  white  on  the  underside  only  occnpies 
the  middle  of  the  throat,  chest,  and  belly,  the  sides  being  greyish, 
having  the  rest  of  the  hairs  black.  The  smaller  specimen  has  a  veiy 
indistinct  dorsal  streak,  with  a  squarish  black  spot  on  the  middle  of 
the  back,  which  appears  to  be  further  back  than  the  broad  part  of 
the  patch  on  the  other  specimen ;  the  throat,  chest,  abdomen,  and 
inside  of  limbs  much  more  white  than  in  the  other  specimen. 
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LVni. — On  a  new  P^it'^(md^(jffinii8m^kwo  new  Species 

In  September  1871,  among  nmnerous  spiders  of  great  interest 
received  from  Ceylon  from  Mr.  G.  H.  K.  Thwaites  were 
seyeral  other  minute  Arachnids.  At  first  sight  I  waa  inclined 
to  pass  them  over  as  veiy  joung  examples  of  some  species  of 
Thelyphaniis*  but  a  closer  examination  showed  them  to  be 
not  only  destitute  of  eyes  (no  vestige  of  a  visual  organ  being 
apparent)  J  but  presenting  some  other  remarkable  differences  in 
form  and  structure  from  the  ^enus  Thelyphonve,  The  prin- 
cipal of  these  differences  (which  seem  to  render  it  necessary 
to  form  a  new  family  to  receive  these  arachnids)  are  the  sub- 
division of  the  cephalothorax  into  two  segments,  the  broad 
fore  part,  and  the  convexity  of  the  first  segment  (including  the 
caput),  whose  fore  margin  is  prolonged  into  a  central  pomted 
beak-Uke  prominence :  other  interesting  and  important  generic 
and  specific  characters  are  also  detailed  below.  As  far  as  I  am 
able  to  determine,  the  examples  comprise  two  species. 

Mr.  Thwaites  informs  me  that  tnese  arachnids  were  found 
by  M.  Ferdinandus  (the  successful  discoverer  of  the  four- 
ey^ed  spiders,  MiagrammopeSj  Cambr.)  among  decayed  leaves 
£c.  <m  the  ground.  The  absence  of  eyes  was  observed  by 
M.  Ferdinandus,  who  begged  Mr.  Thwaites  to  call  my  atten- 
tion to  it 

The  discovery  of  a  blind  arachnid  thus  above  ground  is  a 

'  remarkable  fact.    As  far  as  I  am  aware,  there  is  no  instance 

on  record  of  any  blind  creature  having  ever  been  found  except 
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in  caves,  where  (the  anppoBition  is)  the  eyes  have  beoome 
mduallj  and  at  length  totally  obsolete  firom  ages  on  ages  of 
disuse.  If  in  the  present  instance  the  eyes  of  this  Ceylon 
arachnid  have  vanished  from  a  similar  canse,  the  light  having 
been  shut  out  merely  by  the  interposition  of  decayed  leaves,  it 
would  seem  to  show,  on  the  part  of  these  creatures,  a  persistency 
in  keeping  out  of  the  light  almost  amounting  to  a  quasi-suicidal 
determination. 

Although  undoubtedly  a  near  ally  to  Thelgphonusj  jet  a 
strong  general  resembliuice  to  Solpuga  may  be  traced  m  the 
form  and  segmentation  of  the  cephalothorax.  The  rough 
sketches  of  the  main  features  of  form  and  structure,  added  to 
the  subjoined  descriptions,  will,  it  is  hoped,  give  a  better  idea 
of  the  peculiarities  of  these  small  but  very  interesting  arachnids 
than  could  be  formed  from  description  alone. 

Order  Theltphonidea. 

Fam.  nov.  Tartaridea. 

Nearly  allied  to  the  family  Thelyphonidesj  but  differing  in 
the  general  form,  which  is  more  elongate.  The  cephalothorax 
also  is  divided  into  two  parts  or  segments ;  the  first  comprises 
the  caput  and  segments  belonging  to  the  first  two  pairs  ol  legs, 
the  hmder  part  (much  the  smauest)  comprises  tne  segments 
pertaining  to  the  third  and  fourth  pairs  of  legs ;  but  in  neither 
part  are  mese  segments  indicated  by  any  groove  or  indentation. 
The  abdomen  is  segmented,  or  rather  covered  both  above  and 
below  with  articulated,  corneous,  transverse  plates ;  the  upper 
series  is  separated  from  the  lower,  being  divided  fix>m  it  by  a 
horizontal  narrow  divisional  line  or  space ;  it  terminates  with 
a  short  tail,  varying  in  form  in  different  species,  and  issuing 
from  the  last  of  several  small  postabdominal  rings  or  segments. 

Gen.  nov.  NvcrrALOPS. 

Cephaloihorax  divided  into  two  parts,  oblong,  tolerably 
convex  above ;  the  foremost  part  greatly  the  larg^est  and  of  a 
somewhat  oblong  form,  broader  before  than  behind,  the  fore 
comers  depressed  and  rounded ;  the  central  part  of  the  fore 
margin  is  prolonged  into  a  strongish  pointed  rostrum  or  beak, 
the  point  of  which  is  a  little  (^pressed ;  the  hinder  part  is 
broaaei  than  long,  and  appears  to  be  simply  an  arched  covering 
to  the  sternal  sunace,  upon  which  the  two  hinder  pairs  of  1^ 
are  articulated. 

JSye$  none. 

Falces  strong,  much  deeper  than  bi:oad,  of  a  flattened  cvlin- 
drical  form ;  wey  project  in  the  same  plane  as  the  oepnalo- 
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thorax,  and  terminate  yn&L  a  movable,  sbarp,  coryed  fang, 
which  i^pears  to  be  destitute  of  teetL 

Pa^  Yery  strong,  ^jointed;  each  issues  from  a  large, 
strong,  long,  nearly  cjlindrical  basal  joint  or  maxilla,  the  inner 
fore  comer  of  which  is  prolonged  into  a  sharp  strong  point ; 
the  other  joints  are  armed  variouslj  with  teeth ;  and  the  final 
or  digital  joint  terminates  with  an  apparently  movable,  sharp, 
curved  fan^. 

2^  moderately  long,  7-jointed,  those  of  the  first  pair  much 
the  longest,  slenaer,  and  palpiform ;  the  tarsal  joint  of  this 
pair  is  divided  into  several  minute  articulations,  and  without 
anv  terminal  claws ;  the  tarsi  of  the  other  three  pairs  appear 
to  be  undivided,  and  each  is  furnished  with  three  simple,  curved, 
terminal  claws ;  the  femora  of  the  fourth  pair  are  of  inordinate 
strength. 

Abdomen  covered  above  and  below  with  transverse  homy 
plates,  and  ending  with  a  variously  formed,  short,  caudal 
prolongation. 

Sternum  situated  beneath  the  fore  portion  of  the  cephalo- 
Aorax,  between  the  basal  joints  of  the  legs  of  the  first  two 
pairs,  of  a  somewhat  hollow-sided  pentagonal  form,  considerably 
arawn  out  behind.  There  is  no  sternum,  properly  so  callea, 
comiected  with  the  basal  joints  of  the  legs  of  the  two  hinder 
pairs,  these  bein^  articulated  to  the  general  sternal  surface  of 
that  portion  of  the  cephalothorax. 

Nyctalopa  croBsicaudaiay  sp.  n.     PL  XXII.  fig.  1. 

Length  2^  lines. 

The  general  colour  is  yellow-brown,  the  cephalothorax  being 
of  a  rather  darker  though  duller  hue  than  the  rest,  and  the 
palpi  and  falces  a  little  richer  and  brighter,  with  red-brown 
ed^ngs  to  their  different  articulations. 

The  legs  are  sparingly  fiimished  with  hairs  and  fine  spine^ 
like  bristles;  tne  two  superior  terminal  claws  are  long, 
modera^v  strong,  simple,  and  curved,  the  inferior  one  small 
and  sharphr  bent  downwards ;  their  relative  length  is  1, 4^  2,  3, 
those  of  the  first  pair  much  the  longest,  slender,  and  without 
terminal  claws ;  the  tarsi  short,  and  subdivided  into  about  six 
minute  articulations. 

The|>a^'  issue  from  the  maxilla  by  a  nairowish  neck,  but 
quickly  swell  out  into  a  strong  tumid  first  joint,  which  has  a 
moderately  strong,  curved,  sharp-pointed  tooth  at  its  lower 
outer  fore  comer,  and  another  smaller  one  opposite  to  it  on 
the  inner  side ;  the  second  joint  is  still  stronger,  longer,  and 
also  more  tomid ;  the  third  is  not  so  large,  but  very  nearly  as 
long,  radier  bent,  and  with  a  moderate  strong  sharp  tooth 

29» 


^12  On  two  new  Species  o^ThelTphomdea. 

diluted  forwards  on  its  underside ;  the  fonrth  joint  is  a  little 
longer  than  the  third  and  straiehter,  and  appeared  to  he  some' 
what  serrated  beneath;  the  nfth  or  digital  joint  is  a  little 
curved,  slightly  tapering,  and  has  a  sharp  terminal  claw,  which 
appeared  to  be  movable ;  beneath  the  finh  joint  are  some  small 
teeth. 

The  abdomen  has  eight  transverse  corneous  plates  above,  and 
seven  beneath ;  the  first  of  those  beneath  is  much  the  laigest, 
and  probably  conceals  the  sexual  parts,  which,  however,  pre- 
sented no  external  aperture  beyond  a  line-like  fissure :  near  the 
fore  margin  of  each  of  the  three  succeeding  plates  are  two 
small  redaish-brown  transverse  slits,  probably  the  openings  to 
the  breathing-apparatus;  these  openings  form  two  parallel 
longitudinal  rows.  In  this  view  the  spiracular  openings  would 
be  six  in  number ;  but  it  was  difficult  to  determme  whether  or 
not  there  were  two  others  connected  with  the  hinder  margin  of 
the  first  segment.  Several  very  narrow  plates,  decreasing 
rapidly  in  size,  form  a  sort  of  poi^tabdommal  continuation, 
terminating  wiui  a  caudal  appendage  of  a  peculiar  form,  some^ 
what  resembling  the  fluke  of  an  anchor  olunted  at  the  point 
and  rounded  at  the  hinder  comers ;  from  this  appendage  there 
issue  a  few  long,  straight,  slenaer,  diaphanous,  spme-hke 
bristles,  of  which  there  are  also  numerous  others  oeneath  the 
hinder  part  of  the  abdomen. 

Several  examples  of  this  species  were  received  from  Ceylon 

Srhere  they  were  found,  under  decayed  leaves  and  rubbish,  by 
.  Ferdinandus  in  the  Royal  Botanic  Gardens),  and  kindly 
sent  to  me  by  Mr.  G.  H.  K.  Thwaites,  together  with  numerous 
rare  and  new  spiders. 

I  could  not  determine  with  any  certainly  whether  or  not 
these  examples  were  adult,  or,  indesed,  of  which  sex  they  were: 
there  was  no  apparent  diiBTerence  whatever  of  form  or  structural 
detail  by  which  the  sex  might  be  concluded. 

Nyctalopa  tenuicaudata^  sp.  n.     PL  XXII.  fig.  2. 

Length  2^  lines. 

In  general  form,  structure,  and  colour  this  species  resen^bles 
the  foregoing;  but  it  may  readily  be  distinguished  by  the 
almost  total  absence  of  the  teeth  at  the  extremity  of  the  first 
joint  of  the  palpus,  these  being  quite  rudimentary ;  those  on 
the  other  joints  also  appeared  to  oe  wanting ;  another  strong 
character  is  also  furnished  by  the  caudal  appendage  being 
slender  and  cylindrical.  Possibly  this  may  be  the  fonale  of 
the  former  species ;  I  am,  however,  inclined  to  think  that  it  is 
distinct. 
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Several  ezampleB  were  found  in  the  Ceylon  collection  re- 
ceiyed  fiom  Mr.  Thwaites. 

EXPLANATION  OF  PLATE  XXH. 

F^,  1.  Nydalops  crasncautUxta :  a,  profile,  greatly  enlarged ;  b,  cephalo- 
thorax,  abdomen,  and  falcee,  upjierside,  with  legR  truncated  and 
palni  absent ;  c,  underside.  euiowiBg  nm-Hllm  and  sternum ;  legs 
ana  palpi  truncated;  d.  nrst  two  joints  of  right  palpus,  from 
outer  side  in  front ;  e,  hinder  extremity  of  abdomen,  showing 
caudal  appendaffe,  from  underside;  ^profile  of  fore  part  of 
cephalothorax,  snowing  falz  and  fang ;  mudlla  and  portion  of 
first  joint  of  palpus  truncated ;  g,  natural  length,  ezdusive  of 
caudal  appendage. 

Fig^  2.  Nyctaicps  temdcmtdata :  a,  left  palpus,  from  outer  side ;  5,  hinder 
extremity  of  abdomen,  showing  caudal  appendage ;  c,  left  leg  of 
fourth  pair,  from  the  outer  side ;  </,  first  two  joints  of  right 
palpus,  from  outer  side,  rather  in  front ;  e,  natural  leng^,  ex- 
clusiTC  of  caudal  appendage. 

LIX. — On  Balsnoptera  patachonica  and  B.  intermedia. 

By  I)r.  H.  Burmeister*. 

An  interesting  acqnisition  is  the  skeleton  of  the  whale  met 
with  in  onr  river  near  the  mouth  of  the  Rio  de  Jujan  during 
the  month  of  August.  Unfortunately  the  skeleton  is  not 
complete,  owing  to  the  negligence  of  the  people  who  cleaned 
it  proyisionally ;  it  wants  the  extreme  point  ot  the  tail  and  the 
ends  of  both  mis^  which  defect  greatly  diminishes  its  scientific 
value. 

The  skeleton  belong  to  the  species  which  I  have  de- 
scribed (Proc.  Zool.  Soc.  1865,  p.  191)  under  the  name  of 
Bakenoptera  patachanicaj  and  completes  our  knowledge  of  that 
species,  founded  on  an  imperfect  specimen,  which  showed  some 
characters  of  importance— and  proves,  by  its  perfect  identity 
with  that  specimen,  that  the  other  whale  received  last  year  (see 
Boletin^  p.  vii)  does  not  belong  to  the  same  species,  but  is 
quite  difl^rent^  as  I  can  now  confidently  prove  by  comparison 
of  the  two  entire  skeletons. 

The  whale  newfound  was,  according  to  the  information 
given  by  the  sailors,  22  varas  or  58  feet  in  length  :  but  as  I 
aid  not  see  the  animal  before  the  body  had  been  dried,  I  cannot 
accurately  describe  its  external  appearance.  Therefore  the  only 
subject  for  comparison  is  the  skeleton,  the  general  characters  of 
which  I  will  now  give. 

The  specimen  in  question  was,  like  the  other,  rather  young — 
as  is  proved  by  the  vertebras  separate  &om  the  free  apophyses, 

*  Translated  by  Miss  Miers  from  the  'Boletin  del  Museo  publico  de 
Baenoe  Aixee/  1871,  from  a  corrected  copy  with  additions  sent  by  the 
author. 
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and  also  bj  the  skull,  in  which  the  maxillaiy  bones  are  eaolj 
separated  firom  their  sutnres.  Although  the  entire  skeleton  is 
not  shorter  than  that  of  the  cf)ecies  described  in  the  '  Boletin ' 
(p.  viii);  the  whole  breadth  is  less,  which  is  a  proof  that  this 
was  a  more  slender  species  than  that  found  last  jear.  In 
order  to  prove  this  dmerence,  I  give  some  of  the  principal 
measurements  of  the  craniom,  naming  last  year's  species  na- 
loenoptera  intermedia^  on  account  of  its  affinity  with  the  species 
above  described  as  B.paiachonica^dAdmg  to  these  measurements 
those  of  the  third  and  much  smaller  species  described  as  B, 
bona^enais. 

Mecuurements  in  English  inches. 


Length  of  the  base  of  the 
cranium  from  the  occipi- 
tal hole  to  the  tip  of 
the  vomer   

Breadth  of  the  cranium  be- 
tween the  anterior  points 
of  the  orbits    

Central  breadth  of  the  ver- 
tex between  the  temporal 
f08S»    

Length  of  the  plane  of  the 
vertex 

Length  of  the  upper  jaw  . . 

Length  of  the  intermax- 
illaiT  bone 

fireadth  of  the  base  of  the 
nose  •(••     ••••>•■••••• 

Length  of  the  apophysis  of 
the  temporal  bone 

Width  of  the  shouldeiv 
blade 

Greatest  breadth  of  the 
cranium,  between  the 
apophyses  of  the  tempo- 
ral bones 


B.i 


B,  jpataekmiea. 


B.  bonairtnsu,] 


128 
68 
89 

a2 

102 
ld6 

102 

19 

24 

40 


72 


122 
62 

as 

28 
102 
138 

100 

16 

22 

d7i 

67 


80 

42 

24 

26 
70 
92 

63 

lOJ 

12 

32 


48 


The  vertebral  column  has  had  probably  sixty-two  to  sixty- 
four  vertebrae — ^that  is  to  say ,  four  less  than  in  the  other  species ; 
but  not  more  than  fifl^-eient  and  a  half  have  been  preserved, 
the  end  of  the  tail  with  me  caudal  fin  having  been  cut  off  by 
the  sailors,  who  found  the  body  of  the  animal  floating  in  the 
river.  Each  one  of  these  vertebras  has  a  smaller  body  than 
the  corresponding  one  in  the  other  species,  although  its  apo- 
physes are  a  little  longer  and  also  rather  broader.  In  order  to 
prove  this  remarkable  difference,  I  give  the  measurements  of 
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the  tikir^^-fiftti  vertebra  in  each  individual^  which  vertebra  ia 
one  of  the  largest  of  the  skeleton.  This  vertebra  in  B.pata* 
chonica  has  a  neight  in  the  bodj  (with  the  spinous  apophysis) 
of  30  inches,  of  which  10  are  occupied  by  the  body,  and  a 
breadth  between  the  transverse  apophvses  of  34  incnes,  the 
breadth  of  the  body  being  12  inches :  whereas  in  B.  intermedia 
the  same  vertebra  is  28  inches  in  neight,  with  12  inches  in 
height  of  the  body,  and  32  inches  in  breadth,  with  14  inches 
in  breadth  of  the  body ;  which  difference  appears  to  me  sof- 
ficient  indication  of  a  specific  difference  between  the  two 
animals. 

The  fifty-eight  and  a  half  vertebrsB  are  distributed  in  the 
following  manner.  There  are  seven  well  separated  in  the 
neck  J  the  five  posterior  very  slender,  two  inches  thick  in  the 
body,  and  with  two  free  apophyses  excepting  in  the  first  two 
(the  adas  and  axis),  which  are  a  good  deal  larger  and  have  not 
free  apophyses,  the  atlas  on  both  sides,  the  axis  on  the  an- 
terior side.  The  axis  has  two  large  closed  lateral  wings,  in- 
cluding an  oval  aperture ;  the  three  following  are  open,  with 
two  curved  apophyses,  but  separated  at  the  end;  the  sixth 
has  a  lower  and  shorter  apophysis ;  and  the  last  has  no  lower 
apophysis  at  all.  In  B.  intermedia  all  the  vertebras  of  the 
neck  are  broader  in  the  body,  but  the  apophyses  are  shorter ; 
and  this  species  has  a  lower  and  tolerably  large  apophysis  on 
the  sixth  vertebra,  which  is  wanting  only  on  the  seventh. 

The  seven  vertebrsB  of  the  neck  are  followed  by  sixteen 
dorsal  vertebrae,  with  the  same  number  of  pairs  of  nbs — that 
is,  one  pair  more  than  in  the  other  species,  now  called  B.  in- 
termedia. This  difference  seems  to  me  of  great  importance, 
principally  on  account  of  the  constant  difference  of  the 
corresponding  ribs,  which  are  all  longer  and  larger  to  the 
^ery  end  in  B.  intermedia  than  in  JB.  patachonica^  and  very 
different  also  in  the  shape  of  the  upper  part  of  the  rib,  and  of 
the  tubercle  of  each  rib.  Each  rib  of  the  first  pair  is  3^  feet 
in  length  in  B.  patachonica  and  3i  in  ^.  intermedia*  In  the 
fonner  species  the  head  of  the  rib  is  slender  and  the  tubercle 
rather  large ;  in  the  latter  the  small  tubercle  can  scarcely  be 
said  to  be  separate,  and  the  head  of  the  rib  is  larger,  scarcelv 
separated  from  the  neck,  which  is  also  large.  The  second  rib 
of  B.  intermedia  is  5  feet  in  length,  and  the  same  rib  in  B. 
patachonica  4^  feet;  the  longest  rib,  which  is  the  sixth,  measures 
in  the  former  species  7  feet  2  inches,  and  in  the  latter  6  feet 
8  inches.  We  may  infer  from  these  differences  that  the  body 
of  JS.  intermedia  must  have  a  much  larger  circumference  than 
that  of  the  other  species,  and  that  its  general  shape  must  be 
less  slender,  as  we  said  at  the  beginning  of  our  comparison* 
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The  number  <^  the  lumbar  vertebrsB  is  seyenteen  in  B.  paktr^ 
chonica  and  sixteen  in  B.  intermedia.  After  these  vertebrs 
there  come  in  B.pcUachonica  thirteen,  and  in  B.  intermedia  six- 
teen caudal  verteDrae,  with  free  lower  spines  or  hsemapophjses, 
the  last  of  these  spines  being  in  both  species  open — ^that  is  to 
BBjy  divided  into  two  separate  laminsB,  larger  in  B.pcUachonica 
than  in  B.  intermedia.  At  last,  to  the  end  of  the  tail,  follow 
nine  or  ten  vertebrae,  successively  smaller,  of  which,  in  boA 
species,  the  last  six  have  been  lost.  The  nfty-eighth  vertebra 
in  B.  patctchonica  has  almost  the  same  bulk  as  the  fifty-ninth 
vertebra  of  B,  intermedia,  but  is  a  little  larger  in  the  body ; 
which  permits  us  to  suppose  that  the  total  number  of  verte- 
brae in  the  two  species  was  not  the  same^  but  that  B,  pata- 
chonica  had  several  vertebrae  less  than  B.  intermedia^  idthough 
the  last  inferior  spine  is  situated  in  both  «pecies  on  the  same 
vertebra,  t.  e,  the  nfty-fourth.  All  these  differences  seem  to 
me  to  indicate  a  specific  difference  in  the  two  animals. 

Of  the  fins  only  the  shoulder-blade  and  the  humerus  have 
been  preserved  in  the  skeleton  of  B,  intermedioy  the  stemom 
also  is  wanting ;  but  in  that  of  J?,  patachonica  we  have  the 
fins  almost  quite  complete,  the  smallest  inner  finger  alone 
having  been  lost.  The  sternum  also  has  been  preserved:  this 
has  nearly  the  shape  of  the  same  bone  in  B,  phveaJus ;  but 
the  large  central  excision  of  the  anterior  portion  is  absent  in 
our  species,  and  in  place  of  it  there  is  a  small  hole  in  the  centre 
of  the  same  portion,  which  measures  17  inches  in  breadth,  and 
the  whole  sternum  15  inches  in  length,  the  central  aperture 
occupying  21  inches  of  this  extension,  and  commencing  2^ 
inches  behind  the  slightly  excavated  anterior  margin.  The 
narrow  posterior  portion  of  the  sternum  is  8  inches  long  and 
5  inches  broad  at  first,  but  2^  at  the  end. 

The  shoulder-blade  presents  nothing  of  importance;  it  is 
23  inches  in  height  and  37|  at  its  greatest  breadth.  The 
humerus  is  18  inches  long ;  and  each  Done  of  the  forearm  is 
25-26  inches  in  length,  the  cubitus  above  having  behind  a 
laree  salient  angle.  The  pectoral  fin  is  6  feet  in  length  and 
18  inches  in  breadth  at  the  beginning  of  the  forearm,  Uie  pro- 
jecting angle  of  the  olecranon  being  occupied  by  a  large, 
sharp,  trian^ar  cartilage.  There  are  the  usual  five  carpal 
bones,  and  m  the  terminal  portion  of  the  fin  five  fingers,  as 
with  all  the  Bakencpterce.  In  these  fingers  the  first  (external) 
one  has  four  bones,  namely  one  metacarpal  and  three  phalanges, 
the  four  measuring  4^,  4,  3f ,  and  3  inches  in  length.  In  the 
second  finger,  which  is  longer,  there  are  six  large  bones  and  a 
small  terminal  point  as  indication  of  a  seventh  ;  these  articu- 
lations are  5^,  5,  4,  2|,  2,  and  1^  inch  in  length.     The  third 
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finger  is  but  little  shorter  than  the  second^  though  somewhat 
longer  than  the  first,  and  has  the  same  bones  as  the  second^ 
though  each  one  is  rather  smaller — 4^,  4^,  3^,  3, 2,  and  1 J  inch 
in  length.  The  fourth  finger  (which  ought  to  contain,  ac- 
coiding  to  analogy,  one  metacarpal  bone  and  three  phalanges, 
being  the  shortest  of  all)  has  been  completely  lost  from  both  fins. 

C^the  bones  at  the  side  of  the  sexual  aperture,  corresponding 
to  the  bones  of  the  pubis  of  the  pelvis,  one  has  been  preserved, 
veiy  similar  to  the  same  bone  m  B,  phyaalus.  It  is  slender 
and  nearly  a  foot  long,  compressed  and  slightly  arched,  with  a 
projecting  and  rather  sharp  angle  on  the  upper  margin,  3  inches 
above  the  termination.  To  conclude,  the  hyoid  apparatus  is  com- 
posed of  the  three  bones  which  are  well  known  in  all  whales, 
of  which  the  middle  one  much  resembles  the  same  bone 
figured  in  the  work  of  Van  Beneden  and  Gervais,  pis.  x.  &  xi. 
fig.  15;  but  the  two  lateral  ones  are  not  externally  so  bulky  as 
those  in  the  same  figure.  The  central  bone  has  a  transverse 
length,  measured  in  a  straight  line,  of  26  inches ;  and  each  of 
the  lateral  processes  is  15^  inches  long. 

We  have  also  the  hyoidal  apparatus  of  B.  intermedia.  It  is 
a  little  larger ;  its  middle  portion  measures  31  inches  in  length ; 
and  each  anterior  horn  is  somewhat  larger  in  bulk  though 
shorter,  14^  inches  in  length.  In  the  middle  portion  the  two 
angles  at  which  the  horns  are  united  are  shorter  and  more 
divergent ;  and  the  whole  shape  of  the  apparatus  is  slightly 
different  from  that  of  the  other  species.  For  the  rest,  I 
can  affirm  that  not  a  single  bone  of  the  one  skeleton  is 
identical  in  shape  or  size  with  the  corresponding  bone  of  the 
other ;  and  this  proves  clearly  a  specific  difference  between  the 
two  animals. 

Unfortunately  I  am  not  acquainted  with  the  sex  of  my 
skeleton  of  B.  patachonica  so  as  to  certify  definitely  that  the 
indicated  dififerences  are  not  sexual ;  but  they  appear  to  me  of 
too  great  importance  to  admit  this  silpposition.  I  have  also 
under  my  notice  the  whalebone-plates  of  the  two  animals ; 
but  those  of  B,  intermedia  are  too  much  destroyed  for  a  com- 
plete description.  Those  of  B.  patachonica  are  composed  of 
S50  laminae  on  each  side  of  the  mouth,  of  which  the  136 
smaller  ones  at  the  end  axe  all  white,  also  the  underside  of 
the  others,  with  the  bristles  of  the  whole ;  whereas  the  beards 
of  the  plates  of  B,  intermedia  are  completely  black,  and  there 
is  no  vestige  of  the  whitish  colour  of  the  other  species. 

It  follows  from  the  explanation  here  riven,  according  to  my 
views,  that  there  are  actually  three  well-defined  species  dififerent 
from  the  Bakenoptera  of  our  coast  of  the  Atlantic  Ocean,  which 
we  distinguished  in  the  following  maimer: — 


418  Dr.  A.  OUnther  on  9ome  new 

1.  B.  intermedia.  The  largest;  58  feet  lon^^wtth  a  head  14 
feet  in  length  and  6  feet  in  breadth,  and  8  feet  high  at  ike 
middle  of  tne  body ;  has  the  most  robust  figture,  most  bulky 
cranium ;  and  its  yertebrsd  number  at  least  sixfy-six  (besides  the 
sixtj-one  preserved  there  being  five  to  six  wanting),  which 
number  maj  be  divided  into  seven  cervical,  fifteen  dorsal,  nz- 
teen  lumbar,  and  sixteen  caudal  with  spines  beneath. 

2.  B. patachanica.  Bather  smaller,  although  not  shorter; 
but  has  a  more  slender  figure  and  less  bulky  heao,  5^  feet  broad, 
although  also  14  feet  in  length ;  of  the  fifty-eight  and  a  half 
vertebrsB  preserved,  seven  are  cervical,  sixteen  doraal,  seventeen 
lumbar,  and  thirteen  caudal  with  under-epines.  also  wanting 
the  five  to  six  terminal  vertebras.  This  species  is  described  in 
the  ^  Proc.  Zool.  Soc.'  1865,  p.  191. 

3.  B.  boncuirensia.  The  smallest,  30  to  32  feet  in  length, 
with  a  head  7  feet  long  and  4  feet  wide,  and  a  vertebral  column 
of  forty-eight  vertebrae,  divided  into  seven  cervical,  eleven 
dorsal,  twelve  lumbar,  and  eighteen  caudal;  but  only  the  nine 
anterior  have  under-spines.  The  skeleton  of  this  species  was 
described  by  me  in  the  *  Proc  Zool.  Soc.'  1867,  p.  707. 

Postscript. — In  the  description,  instead  of  nine  imder-spines 
of  the  tail  it  should  be  twelve,  as  I  nave  lately  found  three  more 
bones  on  the  skeleton,  each  open  and  composed  of  two  separate 
pieces ;  the  number  of  vertebrsB  is  exactly  the  same  as  m  the 
European  species.  Mr.  Turner  of  Edinburgh  is  of  Dr.  Gray's 
opinion,  ana  separates  Sibhaldiua  from  Phyaalue.  I  have  seen 
the  Ostend  specmien  of  Sibbaldiua  at  Leipsic,  and  cannot  under- 
stand how  M.  van  Beneden  could  unite  this  gigantic  animal 
with  the  slender  Fhvaalua,  which  I  know  very  well,  from  the 
daily  inspection  of  t£e  skeleton  in  the  museum  of  Grei&wald. 

Baenos  Ayies,  H.  B. 

September  25, 1672. 

LX. — On  eome  new  Species  o/Bq^tilee  and  Fishes  collected  by 
J.  Brenchleyy  Esq.    By  Ih:.  Albert  Guntheb,  F.ILS. 

The  following  diagnoses  are  taken  from  an  account  of  the 
reptiles  and  fishes  collected  by  J.  Brenchlev.  Esq.,  in  Poly- 
nesia, the  East  Indies,  and  Central  Asia,  ana  kindly  presented 
by  him  to  the  Trustees  of  the  Britisn  Museum.  This  ac- 
count, which  contains  more  detailed  descriptions,  was  prepared 
some  time  ago  for  a  large  work  which  mx,  Brenchley  has  in 
the  press ;  but  as  the  execution  of  the  numerous  plates  with 
whi(ui  the  work  will  be  illustrated  may  cause  a  frirther  delay 
in  its  publication,  I  have  thought  it  best  to  publish  now  the 
following  shorter  notices. 
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Beftilegu 
Eremias  BrevuMeyi.    ' 

The  snpranasalB  meet,  separating  the  prefrontals  from  the 
rostral ;  prsBfit)ntals  not  confluent ;  a  small  azjgos  shield  be- 
tween the  postfrontals.  Six  upper  labials  in  front  of  the 
infraocular.  which  forms  a  part  of  the  free  margin  of  the  lip ; 
the  sixth  labial  onlj  about  half  the  size  of  the  infraocular. 
Eyelid  entirely  scaly.  Collar  formed  by  eight  scales,  subequal 
in  size.  Ventral  scutes  forming  thirty-one  transverse  and  twelve 
longitudinal  series.  PrsBanal  region  covered  with  small  scales. 
Fore  limb  reaching  nearly  to  the  extremity  of  the  snout  when 
stretched  forwards ;  hind  limb  extending  to  the  axil  of  the  fore 
limb.  Upper  parts  brownish  olive,  with  an  indistinct  series  of 
li^ht-coloured  ocelli  on  each  side  of  the  back ;  a  well-defined 
whitish  band  commences  behind  the  eve,  passes  through  the 
tympanum,  and  runs  alon^  each  side  of  the  body  to  the  a2dl  of 
tne  hind  leff.  Hinder  side  of  the  thighs  with  a  few  whitish 
ocelli  on  a  black  ground. 

A  single  adult  female  was  obtained  in  Mongolia. 

Eremias  mtUtiocelhUa, 

The  Bupranasals  meet,  separatinj^  the  single  prefrontal  from 
the  rostral ;  prefrontals  coimuent  into  a  single  shield ;  a  small 
azygos  shield  between  the  postfrontals.  Six  upper  labials  in 
front  of  the  infraocular.  the  narrow  lower  comer  of  which 
enters  the  free  margin  of  the  lip ;  the  sixth  labial  as  large  as  the 
infraocular.  Eyelid  entirely  scaly.  Collar  formed  by  a  central 
larger  and  numerous  smaller  lateral  shields.  Ventral  scutes 
forming  thirty  transverse  and  eighteen  longitudinal  series. 
Pneanal  region  covered  with  small  scales.  Fore  limb  reaching 
nearly  the  extremity  of  the  snout  when  stretched  forwards ; 
hind  limb  extending  to  the  axil  of  the  fore  limb.  Greenish 
olive  above,  with  numerous  more  or  less  perfect  black  rings 
enclosing  a  lighter  centre.  A  somewhat  irregular,  whitish, 
black-edged  band  along  each  side  of  the  body,  from  the  eye  to 
the  axil  of  the  hind  limb. 

A  single  specimen  was  obtained  in  the  desert  of  Gobi,  on  the 
route  from  Sum^  to  the  Tola  river. 

Euprepes  haplorhinus. 

This  species  would  appear  to  represent  a  distinct  generic 
division ;  out  more  than  enough  genera  have  been  distinguished 
by  names  in  the  Scincoid  familv,  and  I  am  unwilling  to  increase 
their  number  witi^out  being  fiilly  convinced  of  the  generic  value 
of  the  distinctive  characters. 
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This  species,  then,  differs  from  Euprmea  hj  lacking  sapra- 
nasal  shields;  it  would  be  a  Mocoa,  out  it  has  the  scales 
distinctly  provided  with  three  or  fonr  keels. 

The  prsefrontal  forms  a  broad  suture  with  the  rostral  as  weU 
as  with  the  vertical.  Onlv  one  fronto-parietal,  notched  behind 
to  receive  the  tront  part  of  the  central  occipital.  Vertical  five- 
sided,  nearly  as  long  as  broad.  Nostril  wide,  in  the  centre  of 
the  nasal.  Ear-openins  with  two  or  three  short  lobules  in  front 
The  middle  of  the  hoay  is  surrounded  by  twenty-eight  longi- 
tudinal series  of  scales,  subequal  in  size ;  there  are  thirty-eight 
scales  in  a  longitudinal  series  between  the  fore  and  hind  legs. 
Six  praeanal  scales,  the  middle  of  which  are  rather  larger  than 
the  others.  The  fore  leg  extends  to  the  middle  of  the  eye  if 
stretched  forwards ;  third  finger  a  little  shorter  than  the  fourth. 
The  hind  leg  covers  about  two  thirds  of  its  distance  from  the 
fore  leg ;  the  fourth  toe  one  fourth  longer  than  the  third. 

With  regard  to  coloration  it  is  verv  similar  to  Mooaa  tri" 
lineata.  The  dorsal  parts  are  brownish,  uniform  or  with  dark 
markings  more  or  less  confluent  into  a  pair  of  longitudinal 
bands.  Sides  black,  with  a  well-defined  white  streak,  one  scale 
broad,  from  the  tympanum,  above  the  shoulder,  to  the  axil  of 
the  hind  leg.     Lower  parts  uniform  white. 

Two  examples  from  the  Feejee  Islands. 

Moooa  micropue. 

Pr8efrt)ntal  shield  single,  in  contact  with  the  rostral  as  well 
as  with  the  parietal.  Five  occipitals,  of  which  the  central  is 
as  large  as  one  of  the  anterior.  Ear-opening  very  small,  with- 
out any  lobules.  The  middle  of  the  body  is  surrounded  bj 
twenty-one  longitudinal  series  of  smooth  scales ;  six  series  are 
dorsal  and  rather  larger  than  the  others.  There  are  thirty- 
five  scales  in  a  longitudinal  series  between  the  axils  of  the 
fore  and  hind  limbs.  Four  prssanal  scales,  the  two  middle  of 
which  are  twice  the  size  of  the  lateral.  Legs  very  feeble,  but 
five-toed;  the  fore  leg  does  not  reach  the  ear-opening  if  stretched 
forwards ;  fingers  verv  short,  subequal  in  length ;  the  third 
and  fourth  toes  equal  in  length.  Back  light  greenish  ohve, 
with  a  few  minute  black  specks,  bordered  on  the  side  by  a 
deep-black  band,  which  gradually  passes  into  the  greyish 
coloration  of  the  lower  parts :  the  latter  are  indistinctly  marbled 
with  whitish. 

Two  specimens,  apparently  young,  from  the  Feejee  Islands. 

JSinulta  tetragonuruB. 

The  prsefrontal  forms  a  broad  suture  with  the  rostial  as  well 
as  with  the  vertical.  Vertical  five-sided,  much  longer  than  broads 
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Onlj  one  fronto-parietaly  notched  bdiind  to  receive  the  front 
part  of  the  central  occipital.  Nostril  in  the  centre  of  the  nasal, 
with  a  lunate  ^roore  oehind.  Ear-opening  without  lobes  in 
front  The  middle  of  the  bodj  is  surrounded  bj  twenty- 
eight  longitudinal  series  of  scales,  those  on  the  back  being 
rather  larger  than  those  on  the  sides  and  abdomen ;  there  are 
forty  scales  in  a  longitudinal  series  between  the  fore  and  hind 
legs.  Four  presanal  scales,  subequal  in  size.  Tail  strong^ 
tdrahedral.  Legs  feeble;  the  anterior  extends  to  the  ear- 
opening  if  stretched  forwards :  fingers  very  feeble  and  short; 
toe  hind  leg  covers  about  one  half  of  its  distance  from  the  fore 
leg;  the  fourth  toe  one  fourth  longer  than  the  third.     Upper 

1)arts  light  brownish,  finely  marbled  with  darker,  sides  lighter ; 
ower  parts  white. 
One  example,  apparently  adult,  from  the  Feejee  Islands. 

Nannoscincus  (g.  n.  Scincid.) . 

Appears  to  be  allied  to  Cophoscincus  (Ptrs.),  but  difFerinff  by 
having  keeled  scales.  Body  of  moderate  proportions ;  legs 
feeble,  five-toed.  Eyelid  narrow,  scaly.  No  supranasal.  Ear- 
opening  externally  not  visible,  entirely  hidden  by  scales. 

Nannoscincus  fascas. 

Rostral  shield  depressed,  flat,  somewhat  wedge-shaped. 
Praefi'ontal  forming  a  broad  suture  with  the  rostral  as  well  as  with 
the  vertical.  Vertical  much  longer  than  broad,  tapering  behind. 
Four  supraciliaries.  Five  occipitals,  the  middle  of  which  is 
smaller  than  one  of  the  anterior.  Nasals  rhomboid,  with  the 
anterior  and  posterior  angles  acute,  perforated  in  the  middle  by 
the  nostrils.  Five  or  six  supralabials.  Scales  with  three  or 
four  keels,  in  twenty-two  longitudinal  series,  the  dorsal  not 
being  conspicuously  larger  than  the  lateral ;  there  are  thirty- 
eight  transverse  series  of  scales  between  the  fore  and  hind  legs. 
Four  pr»anal  scales,  the  middle  being  somewhat  the  larger. 
Antenor  toes  almost  rudimentary ;  the  third  and  fourth  hind 
toes  rather  longer  than  the  second.  Upper  parts  uniform 
sinning  blackish,  brown ;  lower  parts  specKled  with  greyish. 

One  example  firom  the  Feejee  Islanos. 

Ch/mnodactylus  multtcarina^is. 

Snout  broader  than  long.  Head  without  any  larger  tubercles, 
ezcent  in  the  occipital  and  temporal  regions.  Six  upper 
labials ;  the  middle  lower  labial  large,  without  mentalia,  or 
with  a  pair  of  only  rudimentary  ones  benind.  Back  with  from 
sixteen  ^to  twenty  regular  longitudinal  series  of  small  conical 
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tubercles ;  the  series  axe  equidistant  fiom  each  other,  and  the 
tabercles  are  close  to  one  another  and  ribbed.  The  abdominal 
scales  are  yeiy  small,  strongly  keeled,  and  mdoally  reduced 
to^  minute  tuliercles  in  the  direction  towards  the  Tent.  The 
tail  in  all  our  specimens  is  more  or  less  reproduced  and  uni- 
formly granular,  without  tubercles  or  scutes.  The  uppeimde 
of  the  hind  limbs  with  scattered,  strongly  ribbed  tubercles. 
No  pores.  Upper  parts  brownish  uniform,  or  with  dark  trans- 
verse markings ;  sometimes  a  blackish  streak  firom  the  eye  to 
above  the  tympanum. 

Several  examples  from  the  New  Hebrides  (Aneiteum)  and 
Tongatabu. 

Paripia  cydura. 

Back  uniform  granular,  without  any  tubercles.  Scales  in 
the  middle  of  the  belly  in  about  forty-five  longitudinal  series. 
Tail  rounded,  not  depressed,  very  narrowly  verticillated,  with- 
out enlarged  subcaudals.  Nine  upper  and 
eight  lower  labial  shields.  Front  lower  labial 
elongate;  but  the  two  adjoining  labials  are 
still  lon^r ;  the  chin  is  covered  with  very 
small  shields,  of  which  one  in  the  centre, 
immediately  behind  the  front  labial,  is 
generally  the  largest.  Brownish  grey  above, 
with  more  or  less  irregular  brown  bands  ,^ 
across  the  back,  each  band  being  ornamented  ^^^  "*^  "^ 
with  some  small  white  spots ;  the  brown  bands  are  sometimes 
replaced  by  a  dark  marbling. 

Several  specimens  from  New  Caledonia,  all  agreeing  in  the 
peculiarpholidosis  of  the  chin  and  in  the  form  of  flie  tail.  The 
longest  is  4^  inches  long,  of  which  the  tail  takes  2  inches. 

I  have  no  doubt  that  Professor  Peters  is  perfectly  right  in 
supposingthat  Pervpia  Peronii  is  identical  with  Peropus  wur 
Hiatus  of  Wiegmann  (Monatsber.  Berl.  Acad.  1867,  p.  14). 

Fishes. 

Dicerobaiia  cbraco. 

Teeth  tessellated,  those  of  the  upper  jaw  in  forty-six  series, 
each  tooth  being  much  broader  than  long  and  trenchant 
behind.  The  band  of  teeth  terminates  laterally  at  a  short 
distance  fit>m  the  angle  of  the  mouth.  Body  and  tail  smooth. 
The  distance  between  the  mouth  and  dorsal  fin  is  one  half  of 
the  greatest  width  of  the  body.  Tail  more  than  twice  as  long 
as  t£e  disk,  without  spine.  Upper  parts  uniform  brown,  top 
of  the  dorsal  fin  white. 
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Miaol  Island.  Greatest  width  of  j;he  disk  15  inclies ;  distance 
between  the  front  margin  of  the  head  and  dorsal  fin  7i  inches. 

8colcp8%8  xenochraus. 
D.^.    A.|.    L.lat44.    L.  transv.  3^/14 

Allied  to  Scolopsia  ghanam. 

The  height  of  the  body  is  contained  thrice  in  the  total  length 
(without  candal),  the  length  of  the  head  thrice  and  a  third. 
The  diameter  of  the  eje  is  one  third  of  the  length  of  the  head^ 
and  a  little  more  than  that  of  the  snout,  and  equal  to  the  width 
of  the  interorbital  space.  Infraorbital  arch  with  two  strong 
SDines,  one  pointing  forwards,  the  other  backwards :  two  or 
three  small  denticulations  below  the  strong  spine.  Prsoper- 
colum  with  the  angle  projecting.  Dorsal  spines  rather  strong, 
bnt  less  so  than  mose  of  the  anal  fin :  second  and  third  anal 
spmes  nearly  equal  in  stren^h  and  leng^.  Brownish  oUve ; 
a  narrow  pearl-coloured  band  along  the  uppermost  dorsal  series 
of  scales^  a  large  blackish-brown  spot  on  the  posterior  part 
of  the  gill-cover.  A  broad  silveiy  band,  three  scales  broad, 
along  the  trunk  below  the  lateral  line ;  the  anterior  part  of  the 
band  is  crossed  by  a  pair  of  short  oblique  brown  streaks,  the 
middle  part  with  a  brown  spot  on  the  base  of  each  scale  ^  the 
posterior  portion  uniform  pearl-coloured.  PrsBorbital  with  a 
narrow  BilVeiy  band.     Fins  colourless. 

Misol  Island.    Length  7  inches. 

Cubiceps  jHiudradiatus. 

D-lOji     A.i     L.lat50. 

The  height  of  the  body  is  one  fourth  of  the  total  length 
(without  caudal),  the  length  of  the  head  two  sevenths.  Ab- 
domen oompresised  into  a  ridge  in  front  of  the  ventral  fins, 
which  are  received  into  a  groove  of  the  posterior  part  of  the 
abdomen.  The  diameter  of  the  eye  is  equal  to  the  width  of 
the  interorbital  space  and  one  third  of  the  length  of  the  head. 
Snout  shorter  than  the  eye.  Jaws  with  a  series  of  minute 
teeth.     The  vomer  and  tongue  are  armed  with  a  long  elliptical 

atch  of  ver]^  small  obtuse  teeth ;  no  teeth  on  the  palatine  bones. 

lasdllary  mdden  below  the  prasorbital,  and  extending  to  the 
front  margin  of  the  orbit  Humeral  plate  much  developed, 
triangular.  Pectoral  fin  very  long,  longer  than  the  head,  ana 
extending  to  the  vent ;  not  quite  ^rice  as  long  as  the  ventrals. 
Caudal  mi  forked  nearly  to  the  base ;  the  lobes  can  overlap 
each  other.  Uniform  brown ;  inside  of  the  mouth  and  giU- 
cavity  black. 
Misol  Island.    Length  5}  inches. 


£ 
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Percia  dbogrUtata, 
D.  5  I  22.    A.  l^.    L.  lat  60.    L.  transv.  5/13. 

The  height  of  the  body  Is  contained  six  times  and  a  half  in 
the  total  length  (without  caudal) .  the  length  of  the  head  thrice 
and  a  half.  The  width  of  tne  interorbital  space  is  one 
third  of  the  diameter  of  the  eje,  which  is  two  sevenths  of  the 
length  of  the  head^  and  not  quite  equal  to  the  length  of  the 
snout.  Lower  jaw  slightly  projectinfi^  beyond  the  upper ;  the 
maxillary  extends  somewhat  benind  the  vertical  from  the  front 
margin  of  the  orbit.  Cheek  covered  with  minute  scales  to 
below  the  middle  of  the  eye.  The  fourth  dorsal  spine  is  rather 
longer  than  the  thrrd|  and  about  twice  as  long  as  the  fifth. 
The  ventral  fins  reach  to  the  vent ;  caudal  truncated.  Brownish 
olive,  with  a  series  of  five  small  pearl-coloured  spots  on  each 
side  of  the  back,  along  the  base  of  the  dorsal  fin ;  a  series  of 
indistinct  brownish  spots  along  the  lower  half  of  the  side; 
caudal  fin  with  a  pair  of  brown  spots  on  the  base,  the  lower 
spot  being  followed  by  an  ovate  white  spot  Fins  without 
distinct  markings. 

Misol  Island.    Length  6  inches. 

Salariae  coronatua. 
D.  12120.    A.  20. 


The  height  of  the  body  is  contained  six  times  in  the  total 
length  (without  caudal),  the  length  of  the  head  five  times  and 
a  third.  The  forehead  projects  a  little  beyond  the  mouth. 
The  supraciliaiy  tentacle  is  about  as  long  as  the  eye,  and  ter- 
minates in  several  fringes.  Nuchal  crest  none.  A  pair  of 
canine  teeth  in  the  lower  jaw.  Dorsal  fin  deeply  notched. 
Pectoral  nearly  as  long  as  the  head.  Flesh-coloured,  with 
eight  dark  cross  bands  as  broad  as,  or  broader  than,  the  inter- 
spaces, darkest  on  the  edges.  Back  with  scattered  brownish- 
violet  spots  smaller  than  the  pupil.  Sides  and  upper  surface 
of  the  head  with  small  round  yellow  spots,  a  g^up  on  the 
crown  of  the  head  being  placed  in  a  circle.  Thit>at  with 
three  brownish-violet  cross  bands.  Vertical  fins  nearly  imma- 
culate; anal  with  a  blackish  margin;  pectoral  finely  dotted 
with  black. 
.    Salomon  Islands.    Length  S^-  inches. 

GhosTops  Brencldeyi. 
D.  y.    A.  g.    L.  lat.  28.    L.  transv.  15. 

'  The  height  of  the  body  is  equal  to  the  length  of  the  head, 
and  one  third  of  the  total  (without  caudalj.  Head  much 
longer  than  high ;  the  depth  of  the  prseorbital  is  more  than  the 
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width  of  the  orbit.  Scales  on  the  cheek  small^  scaicelj  im- 
bricate^ in  four  series.  Opercolnm  terminating  m  a  membra- 
naceous flap  behind.  Posterior  canine  tooth  present.  Prae- 
operculum  not  serrated.  Reddish  olive :  a  broaa  pearl-coloured 
band  ascends  obliquely  from  above  the  axil  of  the  pectoral  to- 
wards the  origin  of  the  soft  dorsal ;  its  upper  half  is  surrounded 
by  a  broad  brown  margin,  which  is  spread  over  the  base  of  the 
last  dorsal  spines  and  anterior  rajs.  Boot  of  the  pectoral 
silvery.  No  other  markings  in  a  preserved  state. 
Misol  Island.     Length  7^  inches. 

Clupea  pinguis. 
B.  5.    D.  17.    A.  19.    L.  lat.  43.    L.  transv.  13. 

The  height  of  the  body  is  one  fifth  of  the  total  length 
(without  caudal),  the  length  of  the  head  one  fourth.  Scales 
deciduous.  Lower  jaw  but  slightly  projecting  beyond  the 
upper ;  maxillary  extending  to  below  the  front  margin  of  the 
eye.  Teeth  none.  Snout  longer  than  the  eye,  which  is  one 
fourth  of  the  length  of  the  head.  Ventral  fin  inserted  below 
the  anterior  third  of  the  dorsal  fin,  the  base  of  which  is  midway 
between  the  root  of  the  caudal  and  the  end  of  the  snout.  Caudal 
fin  deeply  forked.  There  are  fourteen  abdominal  scutes  behind 
the  base  of  the  ventrals.  Back  bluish  green,  sides  silvery, 
both  colours  being  sharply  defined  from  each  other. 

Misol  Island.     Length  5  inches. 

Ophichthys  pinffuis. 

Teeth  pointed,  in  a  sinde  series  in  the  maxiUaiT,  mandible, 
and  on  the  vomer.  Head  small,  pointed,  its  length  being  con- 
tained five  times  and  a  half  in  tne  distance  of  the  gill-opening 
from  the  vent.  Eye  about  half  the  length  of  the  snout,  the 
cleft  of  the  mouth  extending  considerably  behind  its  hinder 
margin.  Dorsal  and  anal  fins  low,  nearly  entirely  hidden  in 
a  groove ;  the  former  commences  somewhat  in  advance  of  the 
gill-opening.  The  length  of  the  pectoral  fin  is  about  one  third 
of  that  of  the  head.  Beddish  brown,  with  eight  large  broad 
black  spots  across  the  back  of  the  trunk,  and  fifteen  across  the 
back  of  the  tail ;  they  extend  downwards  to  the  middle  of  the 
side.  Head  with  numerous  small  round  blackish  spots.  No 
other  spots. 

Salomon  Islands.  Length  16  inches,  the  tail  being  9^  inches 
long. 

Ophichthys  JllaricL 

Allied  to  0.  longipinnis  and  0,  Kirkii,  but  distinguished 
from  both  by  the  considerably  greater  slendei'ness  of  the  body, 
Ann.  d:  Mag.  N.  Hist.  Ser.4.   VoLk.  30 
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the  depth  of  which  is  two  ninths  of  the  length  of  the  head|  whilst 
it  is  rather  more  than  one  third  in  those  two  species. 

The  length  of  the  head  is  one  tenth  of  the  mstaace  between 
the  gill-opening  and  vent ;  tail  ahnost  as  long  as  the  body. 
Cleu  of  the  mouth  of  moderate  width,  extending  to  some  dis- 
tance behind  the  eje,  which  is  small,  and  somewhat  nearer  to 
the  comer  of  the  mouth  than  to  the  end  of  the  snout.  Snout 
pointed,  more  than  twice  as  lon^  as  the  eye,  projecting  bejond 
the  mouth.  Anterior  nostril  with  a  small  tube ;  posterior  on 
the  inner  side  of  the  lip,  below  the  front  margin  of  the  eye. 
Teeth  pointed,  uniserial.  Gill-openings  lateral.  Pectoral  fin 
reducea  to  a  minute  filament.  The  dorsal  and  anal  are  about 
half  as  high  as  the  body,  the  former  commencing  midway 
between  the  gill-openinff  and  the  eye.     Coloration  uniform. 

Misol  Island.  Length  24  inches,  the  tail  being  11^  inches 
long  ;  depth  of  the  body  3  lines. 

Ophichihya  misolensts. 

The  length  of  the  head  is  one  seventh  of  the  distance  between 
the  gill-opening  and  vent ;  tail  as  long  as  the  body.  The  depth 
of  the  boay  is  one  third  of  the  length  of  the  head.  Eye  small, 
above  the  middle  of  the  cleft  of  the  mouth,  which  is  of  moderate 
width.  Snout  pointed,  twice  as  long  as  the  eye,  projecting 
beyond  the  mouth.  Anterior  nostril  with  a  very  short  tube; 
posterior  on  the  inner  side  of  the  lip,  below  the  front  margin  of 
the  eye.  Teeth  equally  small,  pointed,  uniserial.  Gill-openings 
somewhat  oblique,  lateral.  Pectoral  fin  none.  Dorsal  and 
anal  fins  low,  the  former  commencing  at  a  very  short  distance 
behind  the  gill-opening,  the  latter  immediately  behind  the  vent 
Coloration  uniform. 

Misol  Island.     Length  11  inches. 

LXI. — On  Psammoperca  and  Cnidon.    By  Dr.  A.  Quntheb. 

These  two  genera  are  identical ;  and  the  name  Psamnuqferea 
given  by  Kichardson  in  1846  has  the  priority,  the  name 
Cnidon  dating  from  the  year  1849  (Mtill.  &  Trosch.  Hor. 
Ichthyol.  Heft  3).  The  amended  diagnosis  of  the  genus  will 
stand  as  follows : — 

Seven  branchiostegals.  Pseudobranchi®  none.  AU  the 
teeth  villiform,  in  bands,  without  canine  teeth ;  tongue  with  a 
small,  ovate,  rough  patch.  Operculum  with  a  small  spine ; 
prsBoperculum  with  a  strong  spine  at  the  angle,  with  the 
posterior  edge  serrated,  and  witn  the  lower  limb  smooth  and 
covered  by  membrane.  Two  dorsal  fins,  slightly  continnoos, 
the  first  with  seven  or  eight  strong  spines,  another  being 
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attached  to  the  soft  dorsal ;  three  anal  spines.   Caudal  rounded. 
Pectoral  short,  rounded.     Scales  rather  large,  finely  ctenoid. 

It  is  more  difficult  to  come  to  a  final  decision  as  regards  the 
specific  affini^  of  Ramfncperca  waigiensie  and  Cnidon  chi* 
nensis.    The  British  Museum  possesses  now  six  examples : — 

1.  The  typical  example,  stuffed,  firom  Australia  (9  mches). 

2.  A  stuffed  example  firom  Victoria  (7  inches). 

3.  An  example  in  spirits  from  New  South  Wales  (9  inches). 

4.  A  stuffed  example  firom  Torres  Straits  (12  inches). 

5.  An  example  in  spirits  firom  Manila  (10  inches);  obtained 
by  Dr.  A.  B.  Meyer,  and  undoubtedly  identical  widi  Cnidon 
ehinensis. 

6.  A  dry  skin,  said  to  be  firom  China,  obtained  firom  a  dealer 
(10  inches  long). 

In  all  these  specimens  the  formula  of  the  fins  is  the  same : 
the  first  dorsal  has  only  seyen  spines,  not  eight  *.  the  eighth 
spine  belonging  to  the  second  dorsal  fin.  In  otner  respects 
nearly  every  one  of  the  specimens  shows  certain  peculiarities, 
so  that  no  two  agree  perfectly  with  one  another,  not  eyen  those 
from  South  Austraha;  but  I  think  these  differences  are  so 
slight  as  not  to  allow  of  specific  distinction.  Thus  the  number 
of  scales  in  the  lateral  line  yaries  from  forty-seyen  to  fifty-fiye ; 
the  yertical  fins  are  sometimes  quite  naked,  sometimes  more  or 
less  thinly  covered  with  minute  scales ;  the  humerus  has  some- 
times two  short  points  behind,  sometimes  one  of  the  points  is 
slightly  denticulated,  sometimes  the  lower  is  absent  altogether. 
There  is  only  one  point  by  which  the  Philippine  specimen  is 
somewhat  more  conspicuously  distinguished :  and  that  is  the 
distinctly  concaye  profile  of  tne  snout ;  but  also  in  this  respect 
it  is  approached  by  that  of  our  Australian  example  which  is 

Caeryed  in  spirits,  although  the  concavity  is  so  slight  that  it 
been  entirely  effaced  in  the  stuffed  specimens. 
Under  these  circumstances  I  am  inclined  to  regard  these 
fishes  as  specifically  identical. 

LXn. — On  the  Structure  of  the  Echinoidea.     By  S.  Lovbn. 

[Concluded  firom  p.  385.] 

The  same  arrangement  that  is  expressed  by  the  formula  for 
the  two  series  of  die  ambulacral  penstomial  plates,  makes  itself 
apparent  also  in  the  appearance  of  the  sphsBridia.  In  the  Spa- 
tangidsB  (for  example,  Briasopeie  lyrifera)  they  first  show  them- 
selves in  the  one-pored  peristomial  plate  in  each  ambulacrum, 
quite  close  to  the  suture,  and  usually  incline  over  towards  the 

*  What  I  have  formerly  (in  dried  specimens)  taken  for  the  spine  of  the 
second  donal  fin  is,  in  fact,  only  the  hardened  first  simple  ray. 

30* 
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two-pored  plate.     While  the  peristome  is  still  pentagonal,  and 
the  mouth  only  a  very  little  removed  from  the  midme  ot  the 
buccal  membrane,  a  sphseridium  has  appeared  in  the  two-pored 
peristomial  plate  also  in  Echinocardium  ovatum ;  but  this  is  still 
much  smaller  than  the  first.     Thus,  even  here,  series  I.  a-V.  b 
comes  after  series  I.  fr-V.  a.     When  the  moutn  has  shifted  its 
position  so  far  backwards  that  it  nearly  touches  the  labrum, 
each  ambulacrum  shows  a  third  sphasridium  in  plate  2  in  series 
I.  6-V.  a ;  and  when  the  mouth  begins  to  be  concealed  by  the 
rojecting  labrum,  the  fourth  is  added  in  plate  2  in  series 
.  a-V.  by  apparently  first  in  the  paired  rows  of  the  trivium. 
A  very  young  Cassidulus  cariboeartimj  4  millims.  in  length,  ha<* 
already  two  sphaeridia,  the  unequal  size  of  which  shows  that 
of  the  one-pored  peristomial  plate  to  be  the  older  one  ;  when 
7  millims.  long  it  has  four,  all  visible,  in  deep  cavities.     When 
it  has  reached  a  length  of  12  millims.,  there  are  six  sphasridia, 
but  the  overgrowth  characteristic  of  this  group  has  likewise 
commenced.     An  outer  layer  of  shell-substance  of  irregularly 
reticulate  texture,  closely  resembling  a  froth,  spreads  upon  the 
surface  of  the  test ;  it  is  seen  most  distinctly  in  the  sternal  region 
of  the  unpaired  interradium,  where  it  starts  from  the  middle  of 
each  plate  and  extends  over  its  margins  in  narrow,  tortuous, 
irregular  ridges,  so  as  finally,  in  the  adult,  to  form  the  uniform 
surface  with  small  scattered  holes  which  is  peculiar  to  these 
genera.     In  the  ambulacra  this  excrescent  layer  is  first  seen  to 
raise  the  margins  of  the  depressions  in  which  the  sphssridia 
are  seated,  thus  forming  a  projection  from  them  which  gradually 
covers  the  sphsdridia;  and  just  as  of  each  pair  the  firstsphaeridium 
makes  its  appearance  in  series  I.  b-V,  a,  so  it  is  also  this  which 
in  its  order  is  first  concealed,  and  afterwards  that  of  series 
I.  a-V.  ft,  so  that  they  are  overgrown  in  the  order  of  their 
appearance. 

Toxopnetistes  drobachensis  again  may  show  how  the  sphaeridia 
appear  m  the  Latistellae  (see  rl.  XI V.  fi^.  1-8).  An  indi- 
vidual of  3  millims.  (fig.  2)  has  two  sphaendia  in  each  ambula- 
crum : — one,  the  oldest,  on  the  binary  plate  of  the  first  primaiy 
plate  of  series  I.  fr-V.  a,  near  its  margin  ;  another  on  the  ternary 
plate  of  series  I.  a-V.  ft.  At  the  size  of  6  millims.  (fig.  3)  their 
number  is  four ;  1  stands  still  nearer  the  margin  of  its  primaiy 
plate  1,  and  2  as  before,  and  two  new  ones  have  made  their 
appearance — 3  on  the  other  primary  plate  of  the  binary  higt 
plate  of  series  I.  ft-V.  a,  ana  4  on  the  third  primary  plate  (3) 
of  the  ternary  of  series  I.  or-Y.  ft,  which  is  an  entire  plate,  not 
on  2.  which  is  intermediate  and  a  half  plate.  When  the  animal 
is  a  little  more  grown  (fig.  4),  it  has  also  four  sphaeridia,  not, 
however,  1,  2,  3,  4,  but  2,  3,  4,  5.     The  binary  large  plate 
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of  series  I.  b-V,  a,  both  primary  plates  of  which  have  coalesced^ 
has  become  depressed  to  a  great  extent ;  and  its  sphfieridiimiy 
which  was  the  first  to  appear  and  stood  on  the  margin  of  its 
primaiy plate  1,  has  disappeared.  Sphseridium  2  still  remains, 
bat,  dnnng  the  progress  of  the  depression,  has  approached  the 
margin ;  3  stands,  as  before,  on  the  binary  large  plate  of  series 
I.  ^V.  a,  and  4  on  the  ternary  plate  of  series  1.  a-V.  b ;  and  a 
new  sph»ridium  has  made  its  appearance  on  the  primajy  plate 
1  of  large  plate  2  of  series  I.  J- V .  a.  These  sphaeridia,  2,  3, 
4,  5,  are  still  present  after  the  large  plates  1  and  2  of  both 
series  have  coalesced  into  secondary  large  plates,  and  the  animal 
has  become  11  millims.  in  diameter  (fig.  6).  But  in  a  some- 
what larger  animal  of  15  millims.  diameter  (fig.  7),  which  has 
five  sphaeridia,  these  are  not  2, 3, 4,  5,  6,  but  3,  4,  5,  6,  7 ;  for 
the  sphseridium  2,  gradually  approaching  the  margin,  has 
disappeared,  a  spheerioium,  6,  nas  been  added  apparently  on  the 
primary  plate  1  of  large  plate  2  in  series  I.  a-V.  6,  and  yet 
another,  7,  apparently  on  the  primary  plate  1  of  large  plate  2 
in  series  I.  J-V.  a.  Finally,  at  the  size  of  52  millims.  (fig.  8), 
when  the  ambulacral  peristomial  plates  are  lar^e  plates  of  the 
third  order,  consisting  of  1, 2,  and  3  united,  their  six  sphs&ridia 
have  the  ordinal  numbers  3,  4,  6,  6,  7,  8,  the  last  of  which 
apparently  belongs  to  primary  plate  1  of  large  plate  3.  Thus 
by  the  resorption  whicn  takes  place  in  the  margin  pf  the  peri- 
stome, two  sphaeridia  have  been  lost,  and  one  radiole  with  its 
tubercle. 

Thus  the  asymmetry  in  the  JEchinotdean  skeleton^wtth  relation 
to  itaantero-^posterior  aada^VA  expressed  within  each  ambulacrum, 
m  its  two  subordinate  rows  of  plates,  most  strikingly  in  the 
arrangement,  size,  form,  changes,  and  movements,  during  growth, 
of  the  peristomial  plates  and  those  immediately  following  them, 
in  the  number  and  position  of  their  pores,  in  the  order  of  the 
appearance  and  disappearance  of  the  sphaeridia ;  and  it  will 
probably  not  fail,  upon  closer  investigation,  in  the  relations  of 
the  radioles  and  pedicellariaB.  In  efiect  it  abrogates  the  r^iate 
plan  of  structure  and  displays  the  homologies  between  the 
bpatangidae  and  Echinidae,  that  even  under  the  latter  appa- 
rently radiate  form  we  find  in  the  bivium,  which  symmetrically 
encloses  an  unpaired  interradium,  a  bilateral  arrangement  on 
the  two  sides  of  an  antero-posterior  axis,  which  is  the  same  in 
the  mature  animal  in  all  the  dififerent  groups  in  the  class. 

If  in  the  peristome  of  Toxopneustea  arobachensis  (fig.  1, 
Plate  XIV.),  or  of  some  other  Echinid,  we  unite  by  straight 
lines  the  five  plates  I.  a,  II.  a.  III.  i,  IV.  «,  V.  J,  and  the  five, 
I.  by  II.  by  III.  a,  IV.  by  V.  a,  two  pentagons  of  the  same  size 
and  form  are  inscribed  in  the  circle,  each  of  which  has  three 
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approximated  angles  of  equal  size.  These  two  pentagons  are 
so  placed  that  the  side  I.  a  Y .  i  stands  towards  the  unpaired 
interradiiun,  and  towards  the  madreporite's  interradinm  the 
side  II.  h  III.  a,  which  is  homologous  with  this, — ^that  the  four 
sides  which  in  the  two  pentagons  enclose  angles  of  equal  size 
but  not  homologous^  are  pamlel  two  and  two,  but  the  sides 
which  are  common  for  the  two  unequal  but  homologous  angles 
intersect  each  other, — ^and,  moreover,  so  that  the  two  penta^ns 
together  form  with  their  outer  lines  a  fi<;iirewhichiss7mmetncal, 
not  in  relation  to  that  diameter  of  the  stoma  which  coincides 
with  the  antero-posterior  axis  of  the  animal,  but  only  in  lelation 
to  a  diameter,  a  a>,  which  passes  through  the  point  where 
the  last-mentioned  sides  intersect  each  other,  so  that  all  lines 
which  unite  the  homologous  angles  of  the  two  pentagons 
(namely,  IV.  a  with  IV.  i.  III.  b  with  V.  a,  V.  b  with  IIL  a. 
I.  a  wim  II.  bj  and  I.  b  with  II.  a)  are  reciprocally  parallel  ana 
perpendicular  to  the  same  diameter — ^and  that  consequently,  if 

Fig.  a 


Buccal  area  in  a  young  BriasopmB  lyrifera :  tph,  spheridia. 

one  pentagon  is  turned  round  this  diameter  as  upon  an  axis,  it 
coincides  with  the  other.  In  the  same  way  we  get  two  similar 
pentagons  in  the  pentagonal  peristome  with  rounded  angles  of 
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theyoiing  Spatangus  (see  fig.  3) ;  and  it  is  clear  that  this  is  the 
case  also  in  the  typicallj  equally  pentagonal  peristome  of  the 
ClTpeastridss  and  CassidnlidaB.  The  diameter  a  oi  passes^  if 
proaaced^  through  ambulacrum  lY.  and  interradium  1. 

The  interradia  are  rows  of  plates  of  the  perisome,  different 
from  the  ambulacra  in  growth  and  movement.  If,  bj  boiling 
in  solution  of  soda,  we  carefully  separate  their  plates  in  Spa- 
tanffua  purpureua^  Brisecpsia  lyrtjiraj  and  Echinocardium 
ovaiitmy  we  find  that  many  of  them  are  furnished  at  their  adoral 
angles  with  a  semilunar  lamella, which  projects  within  the  aboral 
margin  of  the  preceding  plate,  which  has  a  corresponding  de- 
pression on  its  mner  side.  Spaiangus  has  such  a  lamella  on 
the  third  and  fourth  frontal  and  the  third,  fourth,  and  fifth 
lateral  plates ;  Brtsscpsis  on  the  third  and  lourth  frontal  and 
third,  fourth,  fifth,  and  sixth  lateral  plates  in  the  hinder  row ; 
Echinocardium  on  the  third  lateral  plate  in  the  anterior  row. 
No  doubt  the  same  is  the  case  in  manj  Spatangidse,  perhaps 
also  in  other  irregular  Echinoidea.  This  is  an  indication  that 
the  plates  of  the  interradia  are  in  some  degree  scales,  although 
they  never  fulfil  the  same  functions  as  the  scales  in  the  peri- 
some  of  the  Holothuriffi  and  Crinoidea. 

The  interradia  in  the  EchinidsB  are  in  a  high  degree  mutually 
accordant ;  into  the  peristome  of  these  they  always  enter  with 
two  plates,  a  large  and  a  small  one.  It  is  generally  only  in 
young  Echinidffi  that  the  position  of  these  can  be  observed. 
Taxopneustes  drobacheruisj  when  young,  constantly  shows  that 
if  we  mark  the  animal's  right  lateral  interradium  with  1,  and 
consequently  the  unpaired  one  with  6,  the  smaller  peristomial 
plate  and  the  larger  new-formed  plate  close  to  the  vertical  plate 
are  found  to  belong  to  1  a,  2  a,  3  i,  4  a,  5  a,  and  the  larger 
peristomial  and  smaller  new-formed  plates  to  1  &,  2  i,  3  a,  46, 
5  i.  It  is  the  interradium  3,  the  left  frontal  of  the  animal,  that 
changes  the  position  of  the  plates  (see  fig.  1,  PL  XIV.).  We 
find  that  such  an  arrangement  is  symmetrical  on  the  two  sides 
of  a  diameter  passing  through  ambulacrum  I.  and  interradium 
3,  the  same  that  is  tne  longitudinal  axis  in  Echi^wmetra^  and  in 
the  vertical  plane  of  which  it  has  the  curved  line  of  its  flexure. 

Whilst  in  Echinoneua  the  interradia  greatly  resemble  those 
of  the  Echinidse  in  the  forms  and  relative  sizes  of  the  plates, 
80  that  even  the  impaired  one,  although  perforated  by  the  large 
penproctium,  is  stiU  in  a  high  degree  in  accordance  with  the 
paiied  ones,  there  is  nevertheless  a  remarkable  difference  with 
Inspect  to  the  peristomial  plates,  which  is  worth  indicating  in 
order  that  it  may  be  carefully  investigated  in  young  indivi- 
duals, like  so  many  other  things  in  that  animal,  such  as  the 
oblique  mouth,  &c.    Interradia  1, 3,  and  5  enter  the  peristome 
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with  a  single  plate,  2  and  4  with  two  plates ;  and  if  we  ledaoe 
the  peristome  of  Echinoneus  to  a  ciicle,  this  arrangement  also  is 
symmetrical  to  the  diameter  which  passes  through  ambnlacmm 
I.  and  interradium  3.  All  other  irregular  Echinoidea  have  in 
each  interradium  only  a  single  plate  in  the  peristome.  The 
arrangement  of  the  interradia  is  symmetrical  in  relation  to  the 
animal's  antero-posterior  axis,  which  is  also  its  longitudinal 
axis,  and  passes  through  the  unpaired  ambulacrum  III.  snd 
the  unpaired  interradium  5 — ^with  a  constant  deviation  in  the 
SpatangiHae,  without  deviation  in  the  Clypeastridae  and  C5assi- 
dulidse;  whilst  in  these  two  families  all  the  four  paired 
interr/aia  resemble  each  other  in  a  high  degree,  the  two  frontal 
above  all,  and  the  two  lateral  are  reciprocally  perfectly  ^in- 
metrical,  and  the  unpaired  interradium  difiers  little  nom 
them,  the  plates  being  analogous  in  proportion  and  form,  bat 
cut  out  as  if  eroded  tor  the  periproctium,  which  is  surrounded 
by  the  same  plates  during  the  whole  life  of  the  animal.  This 
is  the  case  in  a  high  degree  in  Laganum  and  EchinotyamuSj 
which  have  one  of  the  youngest  plates  which  pushes  into  the 
vertical  plate  large  and  pointed.  So  also  in  Ciypeaster,  Sto- 
lonoclypua.  Encope^  Meltttay  EchinarachniuSy  and  Arachnoides^ 
in  which  tne  younger  plates  are  gradually  smaller  and  smaller, 
and  those  which  lie  close  to  the  vertical  plates  small  and  of 
equal  size,  diverging  and  receiving  the  genital  pores  between 
them. 

Much  of  all  this  is  quite  different  in  the  SpatangidsB.  The 
frontal  interradia  are  symmetrical  in  all  living  genera;  and 
between  them  and  the  lateral  ones  there  is  a  considerable 
agreement.  If  tlie  plates  2  in  the  frontals  are  very  large,  and 
the  following  ones  very  short,  as  in  Breynia^  Loventa^  Eupa- 
taguSj  Plagionotvsy  Maretia^  tipcUanguSy  and  Echinocardiumf 
the  same  conditions  occur  in  the  lateral  interradia ;  if  the  plates 
of  the  frontals  approach  a  nearly  eouilateral  pentagonal  or 
hexagonal  form,  the  same  prevails  in  tne  laterals.  But  among 
themselves  the  lateral  interradia  are  never  alike,  always  un- 
symmetrical  on  both  sides  of  the  longitudinal  line ;  and  it  is 
always  the  right  lateral  interradium,  1,  that  deviates.  Those 
Spatangidse,  which  seem  to  be  most  numerous  among  existing 
forms,  but  were  very  few  during  the  earliest  periods  of  the 
family,  the  Prymnodesmiiy  or  those  which  have  an  infraanal 
fasciola  and  the  most  regular  ambulacra,  are  also  those  in  which 
this  asymmetry  is  most  strictly  maintained.  All  their  genera 
have  m  the  right  lateral  interradium,.  in  its  hinder  row,  1 ''y 
one  plate  less  than  in  the  same  row  of  the  left  one,  4  i ;  the 
first  three  plates  of  the  right  peristomial  plate  1  and  two 
following,  represent  the  first  four  of  the  left  lateral  interradituB, 
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namely  peristomial  plate  1  and  the  three  following  2,  3,  4. 
One  of  the  three  in  interradium  1  a  must  therefore  be  regarded 
as  composed  of  two  plates ;  and  it  is  clear  that  it  is  the  second, 
which  conseauently  should  be  indicated  by  2  +  3 ;  but  both 
plate  1  and  plate  4,  and  sometimes  plate  5,  assist  in  filling  up 
the  deficiency  which  occurs  when  the  right  2  +  3  is  not  so  large 
as  the  left  2  and  3  taken  together.  In  most  cases  the  former 
is  as  large  as  the  two  latter,  as  in  BrisscpstSj  Maretta^  Lovenuij 
Eupaiagus^  and  Echinocardium ;  and  in  these,  moreover,  plate 
4  is  of  eoual  size  on  both  sides ;  in  Breynia^  Ploffionotusj  Spa- 
tanguSj  Xanthobrissus^  Micrcutery  PaUBotropuSy  and  Meoma 
(which  last  has  only  a  half  infraanal  fasciola)  the  plate  2  +  3  of 
the  right  side  is  somewhat  less  than  the  left  2  and  3  taken 
together ;  and  then  it  is  the  right  plate  4  in  Mtcrastery  Echino- 
cardiuniy  and  PalceotrapuSy  and  with  this  also  plate  1,  and,  in 
Meonuiy  plate  6,  that  is  larger  than  the  corresponding  plate  on 
the  left  side  and  fills  up  the  deficiency.  In  Brissus^  on  both 
sides,  plate  2  in  1  &  and  4  a,  is  so  large  and  so  nearly  equi- 
laterally  pentagonal  that  it  presses  away  plate  2  in  1  a  and  4  b 
from  all  contact  with  plate  1 ;  and,  moreover,  plate  2  in  1  &  is 
much  larger  than  in  4  a,  so  that  it  makes  up  no  small  part  of 
the  measure  that  must  be  filled  up  in  order  to  correspond  with 
2,  3,  4  in  4  &  ;  here,  also,  2+3  in  1  a  is  considerably  less  than 
2  and  3  in  4  &  taken  together,  and  4  in  1  a  larger  than  4 
in4i. 

The  second  group  of  Spatangidse,  which  is  now,  so  far  as  we 
know,  less  rich  in  generic  forms,  the  Prymnadeti,  those  which 
are  destitute  of  an  infraanal  fasciola,  is  far  less  regular  as 
regards  what  is  here  in  question.  Five  genera  resemble  many 
of  the  Prymnodesmii  in  tnis  respect — that  they  have  plate  2+3 
in  interradium  1  a  of  the  right  side  equal  in  size  to  the  left 
2  and  3  taken  together,  and,  moreover,  plate  4  of  equal  size  on 
both  sides,  as  in  Agaaatzia  and  Schizasterj  or,  as  in  Mcera^ 
AbatuSj  and  Hemiastery  plate  2+3  in  1  a  smaller  than  2  and  3 
in  4  bj  and  therefore  plates  1  and  4  of  the  right  side,  and  in 
Hemiaster  also  5,  somewhat  larger  than  on  the  left.  But  three 
other  genera  are  very  divergent.  Desaria  has  plate  2  of  inter- 
nuiium  1  a  amalgamated,  not  with  plate  3  in  the  same  row. 
but  with  plate  2  in  1  & ;  and  the  same  occurs  in  Atrapus ;  ana 
in  the  former  plate  2  in  46  is  besides  separated  from  plate  1. 
PahBostama,  however,  is  the  most  divergent.  Whilst  all  other 
Spatangidse  have,  in  each  interradium,  immediately  after  the 
peristomial  plate  1,  a  pair  of  plates  2,  this  genus  has  plate  2 
simple  in  botn  the  frontal  and  lateral  interradia ;  and,  moreover, 
in  interradium  1  it  is  not  in  1  a  that  plates  2  and  3  are  amal- 
gamated, but  in  the  row  1  b. 
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This  ifl  the  diversity  that  the  right  interradiom  1  shows  in 
all  known  genera  of  recent  Spatangids.  It  is  quite  clear  that 
it  is  not  the  left  side  that  has  a  plate  more,  but  the  right  that 
has  a  plate  less^  and  that  here  within  a  region  not  far  from  the 
peristome,  but  separated  there&om,  the  normal  structure  of  the 
plates  is  disturbed.  It  is  in  the  direction  of  this  interradium 
that  the  diameter  lies  in  relation  to  which  the  ambulacra  are 
sjmmetricallj  disposed.  Whether  this  diameter  maj  possibly 
indicate  the  heterologous  position  which  the  Echinodemiy  whilst 
still  residing  in  its  larva,  had  with  regard  to  the  latter,  a  pri- 
mordial axis,  from  which  it  subsequently  passed  to  another 
antero-posterior  axis,  or  whether  tnis  abnormal  coalescence 
of  certain  plates  on  one  side  of  the  animal  may  perhaps  have 
some  connexion  with  what  takes  place  when  the  Echmoderm 
took  up  into  itself  the  stomach  and  intestine  of  its  larva,  are 
questions  which  deserve  to  be  borne  in  mind  during  further  in- 
vestigations upon  the  development  of  the  Echinodermata,  but 
which,  for  the  present,  we  can  only  treat  in  a  general  way. 

The  unpaired  intenadium  differs  far  more  trom  the  paired 
in  the  Spatangid®  than  in  the  other  irregular  Echinoidea.  It 
has  a  far  more  independent  structure;  and  its  dissimilar 
plates,  which  are  essentially  symmetrical,  are  differentiated  for 
various  functions.  The  first,  or  peristomial  plate,  which  in  the 
young  is  not  very  unlike  those  of  the  paired  interradia,  becomes 
developed  into  the  labrum,  with  which  the  animal,  during  its 
movement  forward  in  the  soft  sea-bottom,  raises  the  mass  of 
mud  which  constantly  fills  its  intestinal  canal.  Behind  the 
labrum  follows  the  sternum,  composed,  like  all  the  following  seg- 
ments, of  two  paired  plates,  furnished  with  powerfully  movable, 
more  or  less  oar-shaped  radioles,  with  which  the  animal  rows 
itself  away ;  and  behind  the  sternum  the  epistemum  and  the 
long  row  of  the  abdominal  plates,  which  are  generally  numerous, 
and  which,  in  most  of  the  existing  genera,  close  at  the  ma- 
dreporite,  or,  in  Hemiaater  and  many  extinct  genera,  are  sepa- 
rated therefrom  by  eye-plates  or  vertical  plates,  when  these 
close  together  behmd  the  madreporite. 

The  kbrum,  in  most,  is  very  short,  so  that,  with  its 
outer  margins,  it  occupies  only  tne  first  2-pored  radial  plate ; 
in  others,  such  as  Maretiay  Loventa^  Breyniay  EupcUaguSj 
AtrapuSy  and  Pahsostonui^  it  is  so  produced  backward  that  it 
corresponds  to  the  two  or  three  first  radial  plates.  The  sternum 
presents,  most  distinctly  in  the  Prymnodesmii,  a  certain  corre- 
spondence with  the  plates  2  of  the  paired  interradia,  inasmuch 
as  it  is  usually  small  when  these  are  very  large,  as  in  i/reyyiui, 
Plagumotu8y  Eupatagus^  and  Lovenia.  Its  relation  to  the  biviiun 
has  already  been  mentioned.    The  plates  of  the  epistemum,  in 
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the  same  groiipy  are  narrowed  or  pointed  backward ;  and  their 
outer  margin  formSy  with  the  outer  margin  of  the  first  abdominal 
pair  on  each  aide,  the  angulua  epiaternalUj  into  which  the  pro-* 
dnoed  plates  of  the  bivium  project.  This  angle  is  very  deep 
IQ  Eupatams^  Breynia^  Plagionotua^  Maretiaj  Echinocardiuniy 
XanihobrtssuSy  and  PdUBotropuSy  and  shallower  in  Loventa^ 
BrissuB.  Meoma^  Briaaopsisj  and  SpcUanaus.  It  is  very  small 
in  the  MicraBter  of  the  Chalk,  in  which  it  makes  its  earliest 

Spearanoe,  and  which  has  the  epistemal  plates  still  of  nearly 
s  same  form  as  the  other  abdominal  plates ;  this  is  also  the 
condition  in  the  Prymnadeti,  in  which  all  the  posterior  part  of 
the  unpaired  interradiom  (e.  g.  in  Hemiaster)^  by  its  uniformity , 
has  a  certain  resemblance  to  the  same  part  in  the  Cassidulidse. 
This  group  of  Spatangid»  also  differs  from  the  Prymnodesmii 
in  that  the  plates  of  the  unpaired  interradium  belonging  to  the 
left  side  are  notably  longer  than  those  of  the  right  side.  Even 
the  left  sternal  plate  projects  beyond  the  right  one  in  most  of 
them ;  if  not,  tne  epistemum  and  all  following  segments  are 
elongated.  In  Palceostoma  this  difference  goes  very  far,  inasmuch 
as  the  left  plate  of  the  epistemum  lies  with  nearly  the  whole  of 
its  length  behind  the  right  one,  and  all  the  following  nearly  in 
the  same  way.  A  consequence  of  this  is  a  projection  by  which 
the  periproctium,  which  here  also  is  bounded,  at  least  in  front, 
by  tne  same  plates  during  the  whole  life  of  the  animal,  is  not 
always  symmetrically  enchased — ^that  is  to  say,  that  on  one  side 
a  smaller  number  ot  plates  attain  its  margin  ;  and  then  it  is 
always  the  left  side  that  is  furnished  with  a  plate  more  than  the 
right  side.  In  general  we  may  observe  that  in  the  Spatangidss 
the  left  side  is  preponderant. 

Kwe  compare  a  very  young  J5m«<?p«w  lyrtferayA'6  millims.in 
lengthy  with  a  full-grown  one,  we  find  that  the  paired  interradia 
in  the  former  have  already  acquired  their  permanent  form,  only 
that  the  oldest  plates  (of  the  peristome)   are   comparatively 
broader,  and  plates  2  a  little  longer  than  in  the  full-grown  spe- 
cimen— and  tnat  in  the  ftontab  the  small  individual  has  eleven 
or  ten  plates,  and  the  large  one  thirteen,  two  small  plates  having 
been  added  at  the  ends.      In  the  laterals  ten  plates  may  be 
counted  in  both.     The  unpaired  interradium  has  undergone  far 
more  change.    The  labrum  and  sternum  are  alike  in  both ;  the 
epistemum  in  the  small  individual  very  short,  its   posterior 
margin  very  narrow ;  and  the  prsBanal  plate,  that  which  does 
not  enter  into  the  periproctium,  and  which  changes  most  of  all 
the  plates  of  the  test,  is  still  three  times  as  long  as  broad,  while 
in  the  adult  its  length  and  breadth  are  nearly  equal      In  the 
latter  there  are  5-8  anal  plates,  in  the  young  5-9 ;  the  whole 
number  of  plates  in  the  young  is  fourteen,  in  the  adult  fifteen. 


436     Prof.  S.  LoY^n  on  the  SU'VCture  of  the  Echinoidecu 

It  appears  from  this  that  the  interradia  in  the  Spatangidse  are 
enlarged  principally  by  the  growth  of  the  individaal  plates, 
very  little  by  the  addition  of  new  plates  near  the  vertical  plates. 
Every  plate  has  a  nucleus,  which  may  often  be  recognized  as 
its  umbo,  and  is  surroundea  internally  by  the  curves  of  growth. 
If  we  examine  a  Mdlita  hexapora  6'd  millims.  in  length  side 
by  side  with  an  adult  of  85  millims.^  we  find  (besides  the  changes 
in  the  interradia  of  the  ventral  side,  which  are  a  consequence  of 
the  outgrowth  of  the  ambulacra  at  their  expense)  that  all  the 
interradia  in  the  small  individual  have  from  9  to  10  plates,  and 
in  the  lar^e  one  13  or  perhaps  12 ;  for  it  is  scarcely  possible  to 
ascertain  how  far  the  plate  tnrough  which  the  periphery  passes 
i4  or  is  not  divided  into  two  by  a  suture.     Here,  also,  the  un- 
paired interradium  is  differentiated  from  the  rest,  although  not 
so  much  as  in  Brisscpsis,    The  hiatus  ('^  lunula  "),  which  occurs 
early  in  this  interradium  (all  the  others  are  situated  in  the 
ambulacra  and  have  not  yet  made  their  appearance) ,  is  in  the 
young  nearly  circular,  in  the  adult  long  and  narrow ;  and  it 
shifts  its  position  during  growth,  so  that  in  the  former  it  is 
bounded  by  the  ventral  plates  2  and  3,  and  by  the  dorsals  5, 
6,  and  7,  but  in  the  adult  by  the  same  veutrais  (2  and  3)  but 
by  the  dorsals  6,  7,  and  8 ;  the  dorsals  approach  the  margin, 
and  there  even,  in  some  degree,  become  ventrals.     The  peri- 
proctium,  which,  like  the  stoma,  is  much  larger  in  propoi'tion 
m  the  young  than  in  the  adult,  is  round  in  the  former  and  sur- 
rounded in  front  by  a  narrow  margin  of  plate  2,  which  gradually 
disappears,  so  that  finally  plate  1  constitutes  the  anterior  boun- 
dary of  the  aperture,which  is  oval  in  the  adult.  The  circumstuice 
that  the  number  of  pairs  of  plates  in  the  interradia  in  the  adolt 
only  in  a  slight  degree  exceeds  that  in  the  yoimgest,is  not  difficult 
to  observe  also  in  the  Cassidulidse  and  regular  Echinidse ,-  whilst 
in  all  the  augmentation  within  the  ambulacra  is  far  more  consi- 
derable, and  extraordinarily  great  in  the  petala  of  thelrregulares, 
in  which  it  is  greatly  multiplied.     We  soon  ascertain  that  in  all 
Echinoidea  the  interradia  and  ambulacra  grow  and  move  in- 
dependently, the  former  as  the  plated  perisome,  the  latter  as 
fixed  arms. 

In  Brissopsts  it  is  easy  to  see  that  the  peripetalous  fasciola 
strikes  over  the  same  interradial  plate  in  the  adult  as  in  the 

iroung,  over  plates  4  and  5  in  the  frontals,  6  and  7  in  the 
aterals,  and  over  the  tenth  plate  of  the  unpaired  interradium  ; 
and  it  keeps  in  both  to  the  same  ambulacral  plate  in  the  bivium, 
namely  the  14th  or  15th,  in  the  paired  radii  of  the  trivium  to  the 
ninth  or  tenth,  but  shifts,  apparently,  in  the  unpaired  ambula- 
crum from  plates  4  and  5  to  plates  5  and  6.  So  also  the 
infraanal  fasciola  passes  in  young  and  old  over  plate  3  of  the 
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nnpaiied  interradium  (the  epistemmn)  and  its  plates  4  and  5, 
and  over  plates  6,  7,  8,  and  9  of  the  inner  rows  of  the  bivium. 
The  fasciola  consequently  grows  nearly  equally  with  the  plates 
of  the  test— but  not  perfectly ;  for  it  shifts  a  little  on  the  plate 
within  the  limits  of  which  it  remains.  On  the  inside  ot  the 
test  no  indication  of  it  is  seen ;  it  does  not  occupy  an  interspace 
between  the  plates  of  the  test,  but  is  entirely  external,  and 
belongs  to  a  stratum  of  the  test  which  lies  without  the  radioli. 
For  we  see  sometimes,  e,  g,  in  Agassizia.  how,  perfectly  un- 
affected and  entire,  it  covers  groups  of  radiolar  tubercles  which 
are  perfectly  recognizable,  as  to  form  and  arrangement,  as  through 
a  piece  of  gauze,  and  in  size  are  but  little  inferior  to  those  of 
the  same  group  which  bear  radioles  immediately  beyond  its 
margin.  Or  we  see,  for  example  in  PlaqionotuSj  a  crack  in  it ; 
and  through  this  the  subjacent  layer  with  its  raoiolar  tubercles 
sticks  forth.  It  has  fractures  which  run  transversely ;  during 
growth  joints  arise,  when  its  close  rows  of  tubercles  change 
their  direction ;  and  sometimes  such  a  joint  coincides  with  the 
suture  between  subjacent  plates,  sometimes  not,  when  the 
fasciola  passes  over  it  unaltered.  Both  the  peripetalous  and 
infraanat  fascicles  contain  special  forms  of  tentacles  which  do 
not  overstep  their  boundaries.  In  Brissopsis  the  peripetalous 
fasciola  contains,  in  the  unpaired  ambulacrum,  the  powerful 
tentacles  with  annular  calcareous  disks,  and  in  the  paired  ones 
branchiae ;  the  infraanal  constitutes  the  limit  between  the  large 
tentacles  wreathed  with  cirri,  belonging  to  the  inner  rows  of 
the  biviuna,  which  are  produced  so  tnat  their  pores  fall  within 
its  circle,  and  the  simple,  finger-shaped  ones,  which  issue  from 
the  ambalacral  plates  of  the  sides.  When  we  observe  the 
entirely  external  position  of  the  fasciola,  how  it  glides  over 
ready  developed  radiolar  tubercles,  how  the  most  powerful  ex- 
ternal organs  stand  forth  only  within  its  circle,  how  in  certain 
genera  (such  as  Plagionotusy  EupataguSj  and  Brevnia)  the 
tubercles  of  the  test,  which  on  one  side  ot  the  boundary  indi- 
cated by  it  are  small  and  but  slightly  developed,  suddenly  make 
their  appearance  of  large  size  and  strongly  marked  on  the  other 
side^  and  if  we,  moreover,  note  the  opposition  between  the 
dissimilarity  of  the  regions  thus  distinguished  in  the  Sjpatan- 
gid®,  and  the  thorough  uniformity  in  the  Cidaridse,  CassioulidsB, 
and  EchtnoneuSj  which  have  no  fasciola,  we  axe  induced  to  asK 
whether  a  membrane,  perhaps  following  the  largest  circumfe- 
rence of  the  test,  may  not  cover  the  sides  of  the  dorsal  surface, 
and  then,  in  some  forms,  check  the  development  of  the  radioli, 
but  beyond  its  border,  wnich  is^the  fasciola,  leave  two  free  fields 
for  the  outer  organs  and  the  hard  structures  of  the  test,  one 
around  the  vertex  and  one  infraanal.     But  this  is  of  little  con- 
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sequence ;  the  fasciola  is  still  an  unexplained  organ.  It  has  a 
border-line  (^^  Saundinie  *'),  sajs  Johannes  Miiller,  comparable 
with  the  ciliary  border  of  the  larva  in  these  respects,  that  it 
forms  closed  loops  and  produces  an  extremelj  brisk  ciliaiy 
movement.  Its  satin-like  close  davuls  of  equal  height,  the 
shaft's  of  which,  and  not  the  rounded  and  soft  heads,  are  the 
vibratonr  organs,  as  was  ahreadj  observed  bj  Johannes  MtLller, 
are  in  a  high  degree  sensitive ;  and  if  a  few  of  them  are  touched, 
many  pass  instantly  into  a  common  waving  movement.  With 
respect  to  the  important  question  whether  the  Echinoderm  has 
taken  this  over  from  its  larva,  and  the  membrane  bounds  it,  it 
is  worth  remembering  that  the  infraanal  fasciola  and  the  lat^ 
(Desor)  exclude  each  other. 

On  the  dorsal  surface,  in  all  recent  Echinoidea.  the  five 
ambulacra  and  the  five  interradia  meet  at  a  circle  of  five 
ocellar  plates  and,  typically,  five  vertical  plates.  The  latter 
have  been  called  genital  plates,  because,  m  most  cases,  the 
efferent  ducts  of  the  genital  glands  have  their  external  aper- 
tures, the  genital  pores,  in  them,  and  they  have  been  regarded 
as  belonging  to  the  organs  of  reproduction.  But  they  are  no 
more  a  part  of  these  than  the  plates  of  the  unpaired  interradimn 
are  a  part  of  the  nutritive  organs  because  in  the  irregular 
Echinoidea  the  anus  perforates  them.  It  is  easy  to  ascertam 
that  the  plates  which  have  here  hitherto  been  named  vertical 
plates  are  present  and  ready  formed  in  young  individuals 
which  are  not  yet  fertile,  ana  to  observe  how  it  is  only  at  a 
later  period,  wnen  the  genital  glands  are  matured,  that  their 
efferent  ducts,  oviducts,  or  vasa  deferentui^  perforate  the  plates 
from  within.  The  madreporite,  on  the  other  hand,  is  com- 
menced early  during  the  larval  state,  and  is  undiatingaishable 
from  the  vertical  plates,  while  the  genital  pores  in  certain 
cases  are  distant  from  them.  The  greater  the  part  occupied 
in  the  vertical  plates  by  the  aquiferous  system,  the  smaller  is 
that  of  the  genital  organs  ]  and,  vice  versdj  when  the  former  is 
small  the  latter  is  large.  In  the  Spatangidae  the  gc^tal  pore 
is  wanting  in  the  plate  towards  which  ^e  percolating  appar 
ratus  spreads  firom  its  central  region — ^so  far,  that  of  me  nor- 
mal five  never  more  than  four  remain,  in  some  not  more  than 
two.  When,  as  in  Laganum^  the  madreporite,  which  in  some 
species  of  that  genus  opens  into  a  ramified  fissure,  occupies  the 
middle  of  the  stellate  ring,  or,  as  in  Echituxyamusj  it  consists 
only  of  a  single  pore,  and  when,  besides,  as  in  both  these 
genera,  the  interradia  close  with  one  plate  of  the  last  pair  very 
large  and  wedge-shaped,  the  geiytal  pores  in  the  vertical  [)late8 
are  situated  near  their  margins ;  but  when  the  madrqx>nte  is 
more  widely  expanded,  so  that  it  occupies  the  whole  star  of 
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the  yertezy  the^  are  placed  between  the  vertical  plates  and  the 
intenadiay  as  in  MeUita^  or,  as  in  Clypeaater^  entirely  in  the 
latter  and  separated  from  the  vertex  by  their  last  two  or  three 
plates.  Cotteau  long  ago  made  the  important  observation 
that  an  Echinid  also^  namelj  Oonwpygusj  has  the  genital 
pores  outside  the  vertical  plates,  near  their  apices  ♦•  But  in 
all  the  Echinidse  every  one  of  the  five  vertical  plates  bears  its 
genital  pore,  and  the  madreporite  is  confined  to  one  of  them 
onlj,  namely  2,  the  right  anterior  one.  It  cannot  be  doubted 
that  the  maoreporite  and  sand-canal  are  carried  to  this  position 
in  this  way — ^that  the  intestinal  canal,  which,  in  the  irregular 
Echinoidea,  has  its  anal  orifice  surrounded  by  the  periproctium 
in  the  unpaired  interradium  and  only  in  that,  but  tnere  ter- 
minates at  any  point  from  the  neighbourhood  of  the  mouth 
till  it  cuts  throu^  the  circle  of  the  vertical  and  ocellar  plates, 
opens  in  the  Ecbinidae  in  the  middle  of  that  circle,  which  closes 
round  it.  While  the  mouth,  which  opens  earlier,  has  in  all 
Echinoidea  the  same  position  with  relation  to  the  ambulacra 
and  interradia,  and  its  peristome  independently  formed  regu- 
larly by  the  same  plates  fitted  for  the  purpose  and  in  a  definite 
order,  the  anal  aperture  has  a  highly  variable  position,  sur- 
rounded by  erodea  plates,  in  which  it  occupies  during  growth 
a  gradually  increased  space. 

In  a  young  Toxopneuatesdrobachensia  of  5  millims.  the  vertical 
plates  form  a  closed  circuit,  each  over  its  interradium,andin  their 
reentrant  aneles  the  five  plates  which  bear  the  eyes  are  placed 
equally  regmarly.*  This  is  also  the  case  in  adult  individuals  of 
&hinu8j  Sph(Brechtntt8j  and  PsammechiniMy  and  also  in  the 
Salenidae.  But  in  Toxopneitstea  and  most  others  this  primor- 
dial and  normal  arrangement  is  soon  disturbed.  Tne  eye- 
Elates  of  the  bivium  are  gradually  pushed  into  the  circle  on 
oth  sides  of  the  vertical  plate  of  the  unpaired  interradium  5, 
between  this  and  1  on  the  right  side  and  4  on  the  left.  It  is 
eye-plate  I.  that  first  reaches  the  inner  circumference,  and 
next  eye-plate  V.,  as  in  most  genera,  such  as  Loosechinusy  Lyt- 
echinus  J  lldtocidarisj  TripneusteSj  Boletta^  Scdmacisy  EchitUH 
cidarUj  AcrockUHa^  and  ^chinometra:  in  Amhlypneuatea  and 
Mesptlta  they  come  quite  near  it.  Of  the  eye-plates  of  the 
trivium,  IV.  approacnes  the  inner  circumference,  which  it 
reaches  in  many ;  II.  also  approaches  it,  but  in  a  less  degree ; 
and  IIL,  the  eye-plate  of  the  unpaired  ambulacrum,  is  always 
distant  from  it.  In  Diadema^  on  the  other  hand,  all  the  eye- 
plates  are  seen  more  or  less  completely  to  touch  the  anal 

*  <<  Echinides  foBsiles  du  D^partepent  de  la  SartJie/'  pp.  152. 164.  pi.  26. 
fig.  2|  aad  pL  27.  fig.  26  \  "  Echmides  fosBileB  du  Ddpartement  ae  T  Yonne/' 
ii  p.  60,  pL  52.  fig.  14:  Bull.  Soc.  Q^L  Fr.  2« sfo.  zvL  p.  162. 


440    Prof.  S.  LoY^n  an  the  Structure  qfthe  Eehinoidea, 

membrane.  This  change  of  position  depends,  no  doubt,  apon 
the  circumstance  that  the  penproctium,  by  the  resorption,  espe- 
cially, of  the  vertical  plates  1  and  5  and  by  stretching,  is 
enlarged  more  rapidly  and  strongly  than  the  breadth  of  the 
vertical  plates  increases,  and  that  the  eye-plates,  on  which  the 
growth  of  the  ambulacra  reacts  sAVkviah  tergoy  are  driven  into 
its  median  space.  Vertical  plate  2,  which  contains  the  madre- 
porite,  is  enlarged  more  than  the  others,  and  keeps  back  eye- 
plates  II.  and  III. 

The  anal  aperture  is  produced  in  the  same  way  in  the  Spa- 
tangidsB  and  Echinidse.  Quite  young  individuals  of  the  former 
have  the  periproctium  much  more  dorsal  than  older  ones,  as  is 
the  case  m  a  high  degree  in  a  Spaiangue  purpureus^  2'025 
millims.  in  length ;  this  species  is  destitute  of  the  peripetalous 
fasciola.  So  early  as  this  tlie  periproctium  is  nearly  round,  with 
the  anus  about  in  the  middle.  The  anal  membrane  is  closely 
covered  with  thin  imbricated  scales,  which  form  circles: — 
the  innermost  one  of  long,  narrow,  pointed  lamellsB,  connivent 
around  the  anus ;  and  around  this  one  or  more,  consisting  of 
larger  triangular  scales ;  the  outermost  a  circle  of  still  larger 
plates.  Of  these  last,  in  many  genera^  the  adoral  grow  pre- 
ponderantly, so  that  the  periproctium  is  gradually  elongated, 
and  the  anus  comes  to  be  situated  more  excentrically  in  an 
aboral  direction.     It  is  otherwise  in  the  Echinidse. 

In  his  memoir  on  the  Echinoidea  collected  by  Pourtales  in 
the  great  depths  between  Florida  and  Cuba,  Alexander 
Agassiz  states  that  in  a  very  early  stage,  wben,  however,  the 
mouth  with  its  jaws  is  alreadv  developed,  '^  the  anal  system  of 
the  EchinidsB  is  limited  to  a  single  subanal  plate,  which  makes 
its  appearance  before  the  genital  and  ocellar  plates,  and  long 
remains  more  prominent  than  the  other  plates,  which  are 
added  to  complete  the  enlarged  anal  system"*.  The  penta- 
gonal or  somewhat  rounded  space  which  is  enclosed  by  the 
nve  vertical  plates  is  embraced  at  this  stage  by  a  single  nn- 

Jiaired  disk.  Soon  afterwards,  in  a  young  Toocopneustea  dro- 
achensisj  place  begins  to  be  prepared  for  the  anus;  but 
this  occurs  not  in  the  middle  of  the  disk,  but  excentrically  and 
outside  of  it.  The  margins  of  vertical  plates  1  and  5  are 
absorbed,  and  between  them  and  the  central  disk  an  interspace 
is  produced  which  is  occupied  by  the  soft  general  integument 
In  this  is  formed  a  pair  of  free,  rounded,  oblong,  cafcareons 
pieces,  which  do  not  coalesce  witn  the  disk.  Whilst  the  peri- 
proctium enlarges  so  that  it  becomes  oval  in  an  oblique  direc- 
tion, and  the  disk  is  raised  a  little  at  its  free  margin,  although 

*  *  (Contributions  to  the  Fauna  of  the  Gulf-etieam '  &c.  pp.  281, 284, 285. 
From  '  Memoin  of  the  American  Academy/  ix.  p.  12. 
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it  constantly  lemabs  attached  bj  that  opposite  to  vertical 
plate  3y  another  pair  of  rounded  pieces  appears  in  the  enlarged 
interspace^  and  another  near  vertical  plates  2  and  4 :  and.  as 
many  snch  are  added,  gradoallj  becoming  smaller  and  smaller, 
their  number  is  ^reatlj  increased ;  while  the  original  central 
disk,  which  itself  does  not  sprow  much,  is  still  long  recogniza- 
ble by  its  position  and  size.  Finally  the  peri^roctium  is 
eroded  into  a  large  oval  apertnre ;  the  calcareous  pieces  which 
closely  fill  its  covering  membrane  become  very  nomerons,  and 
the  smrounding  plates  strongly  eroded.  The  anal  aperture, 
which  is  not  completed  until  this  augmentation  of  the  calca- 
reous pieces  in  the  skin  is  considerably  advanced,  is  always 
situated  more  or  less  excentrically  in  the  apex  of  the  membrane, 
which  gradually  rises  conically.  and  normally  in  the  direction 
of  ambulacrum  I. ;  and  the  oval  periproctium  generally  has  its 
bngest  diameter  in  the  same  direction  from  interradium  3  to 
ambulacrum  I.,  the  same  that  is  the  longitudinal  axis  of  the 
test  in  Echinometraf  and  in  relation  to  which  the  peristomial 
plates  of  the  interr^a  are  symmetricaUy  arranged  in  the 
LatistelUe. 

This  formation  of  hard  pieces  of  calcareous  network  occurring 
m  the  central  space,  withm  the  circle  of  the  vertical  plates,  and 
which,  in  the  earliest  stage,  gives  origin  to  a  single  dbk,  but 
afterwards,  during.growth,  divides  itself  regularly  mto  different 
centres  for  the  production  of  numerous,  free,  smaller  and 
smaller  pieces,  agreeing  in  their  texture  with  the  first  disk — ^the 
whole  of  this  structure,  although  in  close  connexion  with  the 
appearance  of  the  anus,  belongs  nevertheless  not  to  its  deve- 
lopment but  to  that  of  the  dermal  skeleton ;  and  the  complex 
of  hard  parts  which  originates  therefrom  is  an  independent 
part  of  the  latter.  It  recurs  in  the  Salenidse,  not  early  broken 
ap  into  different  small  parts,  but  constant,  coherent^  and  solid, 
in  the  pentagonal  disk  wnich  here  regularly  occupies  the 
central  space.  At  the  appearance  of  the  anal  tube  it  is  partly 
eroded  by  absorption  in  its  posterior  margin,  but  still  more  the 
vertical  plates  lying  behind,  in  Heteroaalenia  and  SciUniay  1 
and  5,  in  the  normal  direction  towards  ambulacrum  I., — ^in 
Acrosiileniay  Oontophorua^  and  PeUastea  only  plate  5,  as  has 
been  explained  by  Cotteau,  who  was  the  first  that  correctly 
oriented  both  these  and  all  other  forms  of  EchinidsB,  in  the 
manner  here  confirmed.  In  these  genera  it  is  not  an  added 
Bnpemumerary  plate,  but  a  normal  part  of  the  skeleton,  which 
in  them  renins  during  the  whole  Ufe  of  the  animal  its  ori^al 
form  but  little  altered  b^  &e  intrusion  of  the  anal  tube ;  whilst 
m  other  Echinidss  it  is  very  early  changed  into  a  flexible 
ooveiing,  or^  as  in  Diademay  entirely  disappears.     It  seems 

Ann.  dk  Mag.  N.  Hist.  Ser.  4.  Vol.  x.  31 
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probable  that  careftil  inyestigatioiiB  will  show  that  this  inde- 
pendent central  disk  maj  recor  in  the  irr^^nlar  Echinidg  in 
the  median  area  of  the  yertezy  which  is  penetrated  by  the 
madreporite^  and  in  many  of  them  {ISfffwrtUy  OlgpeuSj  and 
others)  is  very  large. 

If  we  get  rid  of  the  notion  that  the  vertical  plates  are  an 
appendage  of  the  generative  organs  and  the  central  disk  of 
the  alimentary  canaiy  if  we  see  the  latter  in  yanng  EchinidiB 
in  its  original  state,  and  consider,  moreover,  the  vertex  of  the 
Salenidas  as  being  entire  and  not  eroded  from  the  periproctiTun, 
we  obtain  an  arrangement  of  these  parts  of  the  skeleton  the 
nearest  homologae  of  which  is  to  be  sought  in  an  Schinoderm 
of  a  class  whicn  is  regarded  as  very  distinct  from  the  Echi- 
noidea.     The  Marsupttesj  only  known  as  fossil,  a  Crinoid 
without  a  pedtmcle,  has  in  the  pole  oj^osite  to  the  mouth  a 
single  pentagonal  disk  closely  erobraced  by  the  five  basalia. 
It  is  the  same  arrangement  as  that  of  the  vertex  in  the  young 
of  Echinus  and  in  the  Salenida.    The  central  disk  and  the 
basalia,  with  the  rest  of  the  plates  in  MarstgnteSy  have  strift 
or  grooves  which  are  perpendicular  to  the  suture,  and  may  be 
traced  up  to  the  middle  of  the  plate,  and  make  their  appear- 
ance most  distinctly  when  its  outermost  calcareous  layer  is  eatrai 
away.    But  this  character  is  no  peculiarity  of  Jliarstgniei  or 
of  the  numerous  Grinoidea  in  which  it  occurs.    If  we  caiefnlly 
examine  the  central  disk  and  vertical  plates  in  small  Echinids, 
we  find  exactly  the  same  structure.    It  may  be  discerned  even 
on  the  surface  by  direct  light,  but  is  exceedingly  distinct  by 
transmitted  light  and  suitable  treatment.    We  see  the  penta- 
^nal  plate  divided  into  five  triangolar  areas,  which  have  its 
five  sides  for  their  bases,  their  apices  united  in  its  middle ;  the 
reticulated  texture  is  arranged,  in  each  area,  so  that  straight 
parallel  rods  perpendicular  to  the  base  have  narrow  inten^aces 
between  them.    In  the  middle  of  the  plate  the  rods  and  mter- 
spaces  of  the  different  areas  meet  toother-  and  unite,  crossing 
each  other  in  a  closed  and  apparently  irr^^olar  network ;  but 
in  the  sutures  those  of  one  plate  are  seen  to  meet  those  of 
another  in  the  same  direction.    This  structore  recurs  in  sU 
plates  in  the  Echinoidea,  whether  re^ar  or  irr^nlar,  and  is 
the  same  that  has  long  been  known  m  the  Cystidea.    In  the 
fossil  SalenidsB  these  striss  are  seen  ver^  generally ;  and  tto 
structure  of  parallel  rods  in  the  interior  is  very  distinct  in  a 
living  Balenia  from  the  great  depths  near  the  Antilles,  for 
which,  as  for  a  Pygaater  from  the  same  depths,  and  numerous 
other  valuable  objects,  our  Boyal  Museum  is  indebted  to 
Dr.  Axel  Go^'s  conscientious  and  indefatigable  researches. 

Another  trait  which  expresses  the  homology  between  the 
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base  of  Maraitpites  and  the  vertex  of  the  Salenid»  is  to  be 
found  in  the  elevated  ridges  which  in  both  unite  the  middle 
points  of  the  plates ;  and  the  strongly  developed  vertical  plates 
of  the  Salemd»  scarcely  present  any  ^^ sculpture"  which 
does  not  recur  in  a  similar  form  in  the  urinoidea. 

Now.  since  the  central  disk  in  the  young  Echinid®  and  in 
the  Salenidffi  is  to  be  regarded  as  homologous  with  that  of 
MarsupUeSj  the  five  plates  which  embrace  it^  and  which  here 
are  caUed  vertical  platesL  but  have  hitherto  borne  the  name  of 
genital  plates,  are  tpso  facto  to  be  interpreted  as  basal  pieces 
(basalia)^  and  the  "  eye^plates "  in  their  reentrant  angles  as 
radial  pieces  (radialia).  A  calyx  is  present  in  its  essential 
partSy  homologous,  by  its  position  at  tne  pole  opposite  to  the 
moutli,  its  constitution,  and  its  structure,  with  tnat  of  the  Cri- 
noidea.  But  since  the  Echinoidea  are  free  animals  which 
turn  their  moutb  towards  the  surface  whence  it  takes  its  food. 
the  calyx  comes  to  be  the  vertex  of  the  dermal  skeleton  insteaa 
of  its  base.  It  receives  the  newly  formed  plates  of  the  corona, 
the  basalia  meeting  the  growing  ends  o/^the  interradia,  and 
the  radialia  those  of  the  ambulacra.  In  the  Echimdas  which 
have  their  anal  aperture  where  the  peduncle  of  the  Crinoidea 
is  attached,  the  calyx  is  normal  and  recognizable  in  its  form : 
in  the  Clypeastridas  it  is  most  freauently  entirely  penetratea 
by  the  madreporite,  which  effaces  the  sutures  of  the  pieces ; 
and  in  the  irregular  forms  with  an  elongated  antero-posterior 
axis  and  a  developed  bivium  {Echinoneus^  Cassidulid®.  and 
S{)ata2md0B)  it  becomes  entirely  abnormal,  and,  in  the  Colly- 
ritidsB,  during  the  Jurassic  and  Cretaceous  periods,  was  broken 
up,  so  that  l£e  two  radialia  which  meet  the  bivium  were  sepa- 
rated from  it  by  the  perisome.  But  it  is  not  absent  from  any 
form  of  Echinoidea. 

The  investigations  which  are  here  communicated  will,  it  is 
hoped,  speedily  appear  in  a  more  detailed  form,  illustrated  by 
a  selection  from  numerous  figures  carefiilly  prepared  by  M. 
A.  M.  Westergren. 

EXPLANATION  OF  PLATE  XIV. 

JFiff,  1.  A  young  Tozopneiutes  droba^enm  of  4  millims.,  spread  oat  from 
the  peristome.  L,  11.,  III.,  IV.,  V..  ambulacra;  1,  2,  S,  4, 5, 
intenadia.  In  the  middle  the  mouth  with  the  teeth ;  around 
this,  in  the  buccal  membrane,  ten  free  poxe-plates,  two  for  each 
ambulacrum,  of  which  the  five  which  lie  before  I.  a,  IL  a,  m.  b. 
IV.  a,  V.  6  are  perceptibly  larger  than  ^e  otiieon.  Peristomial 
nlstes  I.  o-V.  b  and  I.fr-v.  a  are  united  bjr  straight  lines ;  and 
oy  this  means  two  pentagons  are  inscribed  in  the  circular  stoma, 
symmetrical  only  m  relation  to  the  diameter  a  m.  The  plates 
tk  the  yertex  kept  together,  upon  intemdium  2  (where  the  madre- 
porite has  its  place),  with  the  central  disk.  dL  c.  The  inner  circle. 

31» 
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alread  J  enlarged  and  elongated  in  the  direction  of  amlmlacnmi  I. 
by  the  absorption  of  the  vertical  platee  1  and  6  at  their  inner 
znaigins ;  in  the  interspace  small  pieces  of  calcareous  network 
show  themselves.  The  verticals  are  not  yet  perforated  by  tiie 
genital  pores.  Of  the  eye-plates,  I.  has  alreaay  pressed  in  be- 
tween 1  and  6,  and  II.  approaches  the  inner  circle. 

FiffB,  2-8.  Thropneuglei  drobacheksU,  Ambulacrum  HL,  to  show  its 
changes  during  growth.  1,  2,  3,  &c.y  primaiy  plates  and  tenta- 
cular pores;  i,  s,  8,  Slc,  large  plates;  i,  i,  s,  &c.,  sphnridia; 
1,  2,  3,  radiolar  tubercles. 

Fig.  2.  Young  of  3  millimR.  The  tentacular  pores  still  in  nearlj  unaltered 
primordial  curves.    Two  spharidia. 

Ffy.  3.  Young  of  6  millims.  The  tentacular  pores  already  distinctly 
arranged  in  secondary  curves.  Four  sphtBridia,  i,  a,  a,  4.  The 
peristomial  plates  depressed.  The  radiolsr  tubercle  1  in  a  i 
much  diminished. 

Fig.  4.  Young,  somewhat  larger.  The  peristomial  plates  more  depressed ; 
in  a  1  the  two  primary  plates  have  coalesced.  Sphseridium^  i 
has  disappearea.  and  ft  has  been  added.  Radiolar  taberde  1  in 
a  very  small,  that  in  h  diminished. 

Fig.  5.  Young,  somewhat  larg^er  stilL  In  a^  larse  plates  i  and  s  have 
coalesced  to  form  a  bmarv  peristomial  mate ;  in  6  the  sutures  o[ 
the  primary  plates  have  disappeared.  Radiolar  tubercle  1  in  a  i 
lost,  in  6 1  diminished. 

Fig,  6.  Young  of  11  millims.  diameter.  In  this,  as  in  the  following, 
large  plate  s  in  a  has  only  three  primary  plates.  Larse  platoB 
1  and  2  coalesced  into  a  binary  plate,  also  in  6.  Racuolar  tu- 
bercle 1  has  disappeared  both  in  a  and  h. 

Fig.  7.  Young  individual  of  15  millims.  The  binary  large  plates  1+2 
in  both  rows  depressed.  Sphflsridium  a  has  dittp^ared^  and 
6  and  7  have  been  added.    Radiolar  tubercle  2  diminished. 

JFl^.  8.  Adult  individual,  of  52  millims.  diameter.  Large  platee  i,  s,  and 
3  in  both  rows  have  coalesced  to  form  ternary  peristomial  plates. 
One  sphseridium,  8,  added.  In  6  there  is  still,  apparently,  a 
residue  of  radiolar  tubercle  1. 

Fig.  9.  Stoma  of  a  very  young  Tox<^imeHgte$  drobachauis  of  2  nii]lini& 
diameter.  Of  the  me  plates  in  the  buccal  membrane  thoae 
which  belong  to  L  a,  11.  a,  m.  6,  IV.  a,  Y.  b.  have  not  yet  ac- 
quired pores.    One  sphteridium  in  each  ambuLacrum  in  L  ^V.  a* 

Fig.  10.  Young  of  some  northern  Echinide,  0*6  millim.  in  diameter,  from 
the  ventral  side.  The  pigment-spots  are  omitted,  and  the 
radioli  only  partially  represented.  No  remains  of  the  larva;  no 
trace  of  jaws;  no  moutn  or  anus.  Five  large  primordial  tenta- 
cles, which,  according  to  Krohn,  soon  disappear.  Within  these 
five  pairs  of  smaller  permanent  tentacles,  each  of  which  stands 
over  a  disk  of  calcareous  network,  the  first  primary  plates  in 
the  ambulacra.  Outside  of  and  between  the  pairs  of  these  tiieie 
are  other  disks,  probablv  the  foundations  of  the  interradia.  fVom 
an  individual  preserved,  in  spirit. 

Fig.  11.  One  of  the  lam  primordial  tentacles  with  its  disk,  and  in  the 
latter  a  ring  of  calcareous  net  In  the  wall  of  the  tube  longita- 
dinal  and  transverse  muscular  fibres. 

J^.  12.  One  of  the  smaller  permanent  tentacles  in  the  young  animalf 
fig.  10,  with  its  disk  and  a  portion  of  tiie  calcareous  net  which 
lies  beneath  its  base. 

Fig.  13.  The  oblong,  externally  pointed  opening  in  the  calcareous  network, 
the  pore,  over  which  tne  tentacle  stands. 


Dr.  J.  E.  Gray  on  the  Ouhmt.  445 

LXin. — On  the  (3Wfiiu2(Hiiamela  leucotb). 
By  Dr.  J.  E.  Gray,  F.E-S.  &c. 
Mr.  Bates  has  kindly  sent  to  the  British  Masenmthe  skins  of 
a  male  and  of  a  female  Ga^mnl,  forwarded  to  the  Geographical 
Society  by  Don  Henriqae  M.  Simpson,  who  observes: — ^^  These 
deer  were  enoounterea  in  a  valley  through  the  Cordilleras  in 
lat.  46^  S.  There  is  only  one  other  specimen  known  in  Chili, 
in  the  Santiago  Mnsenm,  which  was  round  in  lat.  35^  S." 

The  skins  sent  are' in  winter  fur,  consisting  of  ^^  quiUs  "  like 
those  of  the  roebuck.  They  a^ree  with  the  female  animal 
which  the  Earl  of  Derby  sent  to  the  Zoological  Society  in  1849, 
and  which  was  obtained  by  him  from  Valparaiso,  from  whence 
it  was  brought  by  ^'Don  Benjamin  Munoz,  a  Commodore  in  the 
Chilian  navy ;  the  animal  was  shot  by  one  of  the  Chileno 
officers  about  20  leases  from  Port  Famine,  in  the  Straits  of 
Magellan."  I  described  and  figured  this  animal  under  the 
name  of  Capreolus  leucotis  (Proc.  Zool.  Soc.  1849,  p.  64,  t.  xii.). 
The  male  now  sent  has  very  peculiar  horns,  showing  that  it  is 
different  from  any  South-American  deer  hitherto  existing  in 
European  museums ;  it  is  also  characterized  by  the  length  and 
acQteness  of  its  face.  The  horns  are  nearly  erect,  ana  some- 
what like  the  horns  of  the  fawn  of  Cervu8  elaphusy  with  a 
conical  subbasal  anterior  branch.  The  beam  is  about  the  length 
of  the  head,  quite  simple,  and  tapering  to  a  point ;  the  front 
of  the  right  horn  is  keeled,  and  rather  below  the  middle  there 
18  a  compressed  tubercle,  probably  indicating  a  branch  in  the 
adult  state ;  but  there  is  no  appearance  of  this  on  the  other 
horn.  It  forms  a  genus  distinct  from  any  other,  which  may 
bear  the  name  of  Euamela  leucotis  \  it  differs  from  all  the 
odier  Guazus  in  having  a  nearly  basal  frontal  snag  to  the 
horns. 

The  Gu^mul  or  Huamel  [Equua  bisulcus  of  Molina,  ^  Hist. 
Nat.  de  Chili,'  p.  303)  has  been  a  great  puzzle  to  zoologists, 
and  has  been  veiy  imperfecrly  described  Tby  Molina,  who  ob- 
serves that  it  is  '^  the  unknown  animal  found  by  Captain  Wallis 
in  the  Straits  of  Magellan  (Hawkesworth,  Voy.  tom.  i.  cap.  2, 
p.  28)." 

The  rediscovery  of  the  Gu^mul  in  its  original  country  is  of 
considerable  importance,  as  there  has  been  great  confusion  about 
It  It  is  quite  distinct  from  and  at  least  one  third  larger  than 
the  Xenelavhtis  leucotis  brought  from  Tinta  in  South  Peru,  by 
Mr.  Whitely,  Jun.,  of  which  we  have  fine  specimens  in  the 
British  Museum,  and  which  I  formerly  thought  might  be  the 
Gu^mul ;  it  must  now  be  called  Xenelaphus  anomalocera.  The 
specimens  of  the  latter  animal  are  covered  with  paler  and  thinner 
quills;  but  this  appears  to  be  the  summer  coat,  and  in  the 
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adnlt  male  there  are  patches  of  a  darker  colour  and  of  thicker 
quills^  indicating  the  coming  of  the  winter  coat 

This  species  differs  from  the  Gu&nul  in  having,  at  least  in 
summer,  nale  haunches  and  whitish  legs.  We  nave  in  the 
British  Museum  the  imperfect  skin  in  winter  fur  of  a  female, 
which  Admiral  Thomby,  tihe  brother-in-law  of  the  Earl  of 
Derby,  brought  from  the  coast  of  Chili  in  1849.  I  have 
hitherto  considered  it  a  specimen  of  the  Ghi^mul ;  but  it  has 
much  more  whitish  on  the  rump  and  abdomen.  It  may  be  the 
winter  coat  of  Xenelaphua  anomalooeraj  or  a  third  species  of 
South-American  deer. 

The  South-American  deer  called  Guasus  are  Blaatocenu 
palvdasua  from  Brazil  and  Paraguay,  Furcifer  antisiensts  and 
Xenelaphua  anonudocera  (Z.  leuootisj  Gray,  Gat.  Buminant 
Mammalia,  p.  89)  from  the  Bolivian  or  Peruvian  Alps,  Blasto- 
cerus  campestris  and  Huamela  leuootis  from  Patagoma. 

LXIV. — On  Crinodes  Sommeri  and  Tarsolepis  remicauda,  tii 
answer  to  Mr.  Bvtler^a  Bemarks.    By  U.  BiTBElfA. 

In  the  '  Annals '  of  last  October  Mr.  Butler  rejects  my  opinion 
concerning  the  synonymy  of  the  above-named  moths. 

It  is,  however,  clear  mat  the  author,  when  he  drew  up  the 
description  of  Mr.  Comthwaite's  insect,  was  totally  unac- 
quainted with  Hubner's  Grino  Sommeri^  and  that  it  was  onlv 
after  he  saw  my  synonymic  note  that  he  compared  the  new  (^ 
moth  with  Hiibner's  figures,  and  endeavoured  to  find  some 
differences  which  might  justify  him  in  retaining  his  names. 
Why  otherwise  did  he  not  mention  this  very  similar  moth,  or 
indicate  the  supposed  generic  and  specific  differences  when 
describing  the  new  one? 

In  the  following  lines  I  will  refute  the  arguments  used. 

Mr.  Butler  considers  Crino  Besckei  the  type  of  the  genus 
CrinOj  because  this  species  is  figured  before  C.  Sommeri, 
But,  if  we  pay  attention  to  the  characters  ascribed  by  Hubner 
('  Verzeichniss  bekannter  Schmetterlinge,'  p.  216)  to  this  genus 
(^^  Schwingen  blass-sehnig,  dunkelstriemig,  mit  glSnzend 
weissen  Flecken  geziert"),  we  shall  see  that  this  lepidopterist 
really  had  in  view  the  species  called  by  him  (7.  Sommeriy  and 
that  this  description,  without  any  modification,  applies  to 
Butler's  Tarsolepis  remicatida.  With  respect  to  C.  Besckei  it 
is  clear  that  Hlibner  was  not  attached  to  the  so-called  type- 
system,  and  consequently  we  have  nothing  to  do  herewith  the 
last-named  species.  There  is  no  doubt  that  Tarsolqns  rem- 
Cauda  ought  to  be  transferred  into  the  genus  CrinOj  Hlibner, 
as  Crinodes  J  Herrich-Schaffer. 
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Whilst  Mr.  Butler  believes  that  Hlibner's  figure  is  reallj  a 
representation  of  a  male  insect,  as  possessing  a  well-developed 
anal  toft  of  radiating  scales  (this  character,  however^  occurs 
ako  in  the  Javan  females,  and  is  therefore  without  yalue),  I 
rather  believe  it  to  be  a  female,  on  account  of  the  feebly  pec- 
tinated antennaB.  The  anal  tuft,  as  covering  entirely  the 
sexual  oxgansy  may  have  been  the  cause  of  Hubner's  mistake : 
in  such  caees  only  the  examination  of  the  retinaculum  will 
furnish  certainty  concerning  the  sex  of  the  moth. 

The  want  of  the  two  long  tufts  of  carmine  hairs  at  the  base 
of  the  abdomen  most  probably  must  be  ascribed  to  the  sex, 
such  tnfts  being  almost  confined  (at  this  moment  I  do  not  re- 
collect an  example  of  the  contrary)  to  the  male  insect ;  they 
are  often  totally  hidden^  as  probably  is  the  case  with  the  male 
in  Mr.  Snellen'^s  collection. 

As  regards  the  length  of  the  palpi,  I  notice  that  the  females 
I  examined  agree  in  this  respect  with  Hiibner's  figures,  and 
that  Mr.  SneUen's  specimen  (cf)  holds  the  middle  between 
Htibfiet*a  iand  Butler^s. 

No  importance  can  be  attached  to  the  size  of  the  abdomen 
and  to  its  spinous  processes  as  figured  by  Hubner,  the  former 
depencQng  chiefly  upon  the  sex  and  the  state  of  desiccation, 
the  latter,  formea  by  some  diverging  long  scales  on  the  sides 
of  the  abdomen,  occurring  also  in  Mr.  Snellen's  male.  More- 
over it  is  incomprehensible  to  me  how  Mr.  Butler  can  regard 
these  processes  as  a  aenertc  difference,  although  nothing  of 
the  kind  is  to  be  seen  m  the  representation  of  Urtno  Besckeiy 
the  species  which,  according  to  Sutler,  should  be  the  type  of 
the  ^nos  Grino. 

The  specific  differences  summed  up  by  Butler  must  certainly 
be  ascribed  to  a  great  extent  to  inaccuracies  of  the  artist.  In 
order  to  prove  this  it  may  be  suflScient  to  notice  the  inner 
margin  of  the  front  wings  m  both  Hubner's  figures,  which  is 
waved  onlj  in  fig.  1,  and  also  the  hind  wings  of  the  same 
figure,  which  are  unnke  one  another.  Moreover  Hlibner's 
fieures  are  coloured  too  dark,  and  have  almost  all  the  markings 
(me  pale  basal  patches  excepted)  defined  too  sharply,  instead 
of  the  underside  of  the  wings  only,  as  Mr.  Butler  states ;  as 
for  the  latter,  this  author  iuclines  to  the  contrary. 

In  the  specimens  I  examined,  the  pale  costal  band  does  not 
quite  extend  to  the  apex  and  is  broader  than  in  Butler's  figure, 
especially  at  the  base  of  the  wings ;  the  central  marginal  line 
01  the  hmd  wings  is  continued  round  the  margin,  but,  at  the 
upper  and  underside,  converted  into  spots  as  in  Hiibner's 
fig.  2 :  the  transverse  band  of  the  front  wings  is  strongly 
waved  and  not  nearly  parallel  to  the  outer  margin,  whilst  the 
fringe  of  aU  the  wings  is  tolerably  long. 
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For  these  Teasons  I  persist  in  my  assertion  that  Batler's 
Tarsolepis  remicauda  is  identical|  genericallj  as  well  as  spe- 
cificalljy  with  Hiibner's  Crinodes  Sommeri, 

After  aUy  I  may  remark  that  it  is  not  impassibh  that  0. 
Bommeri  occurs  also  in  the  New  World*,  although  I  rather 
believe  it  to  be  a  mistake — ^just  as  seems  to  be  the  case  with 
Hemeroblemmapercpaca^  which,  according  to  Httbner  (^  Zutrage 
smr  Sammlung  exotischer  Schmetterlinge,'  No.  271,  figs.  541 
& ^2),  is  from  Monte  Video,  but  has  smce  been  sent  orer 
from  Sumatra,  Java,  Temate  (coll.  Boyal  Mus.  Leyden),  and 
Celebes  (Mr.  Snellen's  coll.).  and  also,  with  Ophiusa  magica. 
receiyed  by  Dr.  Boisduyal  from  Madagascar  and  B^gal 
(^  Faune  Entomologique  de  Madagascar,  [Bourbon  et  Maurice,' 
Lepidopt^res,  p.  100),  and  by  the  Royal  Museum  of  Leyden 
from  Java,  and  not  from  Monte  Video  as  stated  by  HfLbner 
(Zutrfige  &c.,  No.  268,  figs.  535  &  536). 

Leyden,  NoTember  1872. 

LXV. — On  the  Habits  and  Distribution  of  Lycosa  ingens  (£/.). 
By  the  fiey.  O.  P.  Cambridqe,  M.A.,  C.M.Z.S. 

Accounts  of  the  habits  of  spiders  must  always  be  interesting 
to  arachnologists,  and  especially  important  to  those  who  may 
themselyes  be  unable  to  see  their  oDJects  of  study  in  a  liying 
state.  The  question,  therefore,  now  raised  (not  for  the  fiist 
timet)  hy  Mr. F.  Pollock's  account  (Ann.  Nat.  Hist.,  Oct.  1872, 
p.  271)  of  the  habits  of  Lycosa  ingens  (Bl.)  is  one  on  which. 
as  an  arachnologist,  I  should  wish  to  haye  some  clearer  ana 
more  detailed  eyidence.  I  allude  to  the  possibility  of  a  spider 
swallowing  solid  matter;  in  the  instance  recorded  by  Mr. 
Pollock  the  solid  matter  consisted  of  the  '^  bones,  and  head,  and 
claws  and  all "  of  a  lizard  3  inches  long,  ^^  the  only  remnant 
of  the  feast  being  a  small  ball  about  ^  of  an  inch  in  diameter." 
My  own  impression  has  always  bc^n  that  no  arachnid  could 
do  more  than  swallow  the  juices  of  its  prey,  or  at  most  such 
other  parts  as  could  be  so  completely  commmuted  by  the  action 
of  the  fangs,  falces,  and  maxillse  as  to  be  enabled  to  pass  in  a 
kind  of  semifluid  state  through  the  simple  but  yery  small 
passage  to  the  stomach.  Did  Mr.  Pollock's  spider  thus  com- 
minute the  '^  bones,  head  and  all "  of  the  lizard,  except  that 
small  portion  represented  by  the  ball  of  a  quarter  of  an  mch  in 

*  I  am  informed  (October  Uih,  1872^  by  Mr.  Walker  that  at  present 
he  baa  no  opportumty  of  inspecting  tne  specimen  from  Rio  Jandro, 
mentioned  in  tne  '  List  of  the  Specimens  of  Lepidopterous  Insects  in  the 
Collection  of  the  British  Museum '  (/.  c),  because  it  is  no  longer  in  Mr. 
Fry's  collection. 

t   Vide  '  Entomologist '  for  June  1870,  No.  77,  pp.  65-67. 
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-diameter?  This  is  a  point  whicli  itwotild  be  both  important 
and  interesting  to  have  confirmed  bj  more  detailed  and  special 
observation. 

Lyeosa  ingena  most  indeed  have  great  power :  it  is  the  largest 
known  spider  of  the  Tarantula  group ;  an  adult  female  in  mj 
own  collection  (from  Porto  Santo)  measures  1 J  inch  in  length, 
exclusiye  of  the  legs  and  palpi;  the  male,  however,  is  much 
smaller*  If  Mr.  Pollock's  example  was  an  adult  female,  the 
length  of  its  body  and  that  of  the  body  of  the  lizard  (ex- 
clusive of  the  tail)  would  be  about  equal,  so.  that  the  easy  and 
speedy  demolition  of  the  lizard  need  not  excite  surprise. 

Another  observation  of  Mr.  Pollock,  and  one  upon  which  he 
pounds  a  strong  and  (if  sound)  an  interesting  generalization, 
IS  that  each  of  tne  three  islands  of  Madeira,  Porto  Santo,  ana 
Deserta  Grande  has  its  "  own  peculiar  large  Lycosa^  no  two 
being  alike;  and  (Mr.  Pollock  Cbntinues)  it  is  a  very  remarkable 
feet  that  these  LycosoB  vary  in  size  inversely  witn  the  magni- 
tude of  the  island  in  which  they  are  found, — Madeira,  the 
largest  island,  having  the  smallest  Lycosaj  and  Deserta  Grande, 
the  smallest  island,  having  by  far  the  largest  spider."  It 
would  be  important  to  know  what  were  the  range  and  extent 
of  the  observations  upon  which  this  is  stated ;  the  already 
published  facts  respecting  the  localities  frequented  by  Lycoaa 
ingens  are  certainly  at  variance  with  it.  Mr.  Blackwall  states 
(Ann.  Nat.  Hist.^  Sept.  1867)  that  he  had  received  both  sexes 
of  this  species  yrom  aU  three  of  those  islands ;  the  same  author 
(Ann.  Nat.  Hi^t'ser.  2,  xx.  p.  284)  also  states  that  he  had 
received  another  almost  equally  large  species,  Lycosa  tarantu- 
Mes  maderiana  (WaJck.),  from  Porto  Santo ;  and  I  have  in 
iny  collection  examples  of  this  same  species  fr^om  that  island. 
It  would  therefore  surprise  me  very  much  to  find  that  any 
careful  and  at  all  extended  search  should  confirm  Mr.  Pollock  s 
conclusion  that  these  three  islands,  so  apparently  derived  from 
a  common  origin  and  so  near  to  each  other,  should  be  yet  so 
capricious  in  respect  of  the  distribution  of  their  Ly cases. 

Bloxworth,  November  16, 1872. 

LXVI. — Notice  of  a  large  Siluroid  from  the  TJpper  Amazons. 

By  Dr.  Albebt  GIjnther. 

The  Trustees  of  the  British  Museum  have  recently  purchased 
a  very  large  specimen  of  a  Siluroid  from  the  river  Uuallaga, 
Uipper  Amazons ;  it  had  been  captured  by  B.  La  Mert,  Esq., 
who  adopted  the  best  method  of  preparing  such  large  specimens, 
|>y  having  it  carefully  skinned,  the  fins  and  head  remaining 
intact  and  attached  to  the  skin,  and  then  packing  it  in  spirits 
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of  wine,  which  had  to  be  changed  twice,  in  a  cask  ct  suit- 
able size.  The  apecimen  amved  in  yeiy  good  oonditioii} 
and  is  now  stnffed  and  mounted. 

It  belongs  to  a  species  apparently  allied  to  JPla^fBioma  trwir 
eatum^  but  differing  in  the  width  of  die  bands  ol  teeth  in  the 
upper  jaw  and  palate;  moreover  it  has  the  barbels  modi 
snorter  than  anj  of  the  other  known  spedes.  I  jKV^ose  to 
name  it 

Flaijfsioma  g^as, 

D.  1/6.  A.  11.  The  upper  jaw  projects  conspicnouslj 
beyond  the  lower.  The  lengtn  of  the  head  is  contained  thrice 
and  two  thirds  in  the  total  length  (witibout  caudal).  Head 
covered  with  skin ;  maxillary  barbels  much  shorter  than  die 
head^  mandibulaiy  barbels  still  shorter.  The  intennaxillary 
band  of  teeth  is  rather  broader  than  the  vomerine  portion  of 
the  band  on  the  palate,  which  has  a  crescentic  form ;  the  inter- 
maxillaiy  and  palatine  bands  are  separated  from  each  other  by 
a  very  narrow  mterspace.  The  dorsal  fin  commences  midway 
between  the  end  of  tne  snout  and  the  origin  of  the  adipose  fin, 
and  its  first  ray  is  rather  feeble ;  the  length  of  the  adipose  fin 
equals  that  of  the  anal.  Caudal  deeply  forked.  Colour  of  a 
uniform  greyish  brown,  darker  above  than  below. 

ft.  in. 

Total  length 6    6 

Length  of  head 1    6 

yy      snout  (from  the  eye)   0    8 

Distance  between  the  eyes 0    5| 


LXVII. — Description  of  some  new  Species  of  Birds  in  the 
National  Collection.  By  R.  Bowdler  Sharpe,  F.L.S., 
F.Z.S.,  &c..  Senior  Assistant,  Zoological  Department, 
British  Museum. 

Family  Farito. 

Subfamily  SirrnrjL 

Sitta  t^hronotay  n.  sp* 

S»  similis  8.  Neumayeri,  sed  rostro  longiore,  coloribus  oonspicae  pal- 
lidioribus,et  linea  nigra  per  oculum  ducta  usque  ad  intencapnlium 
extensa  distinguenda. 

The  large  Nuthatch  from  Central  Asia  appears  to  me  to  be 
worthy  of  specific  separation  from  the  typical  8.  Neumamri 
of  Europe  (8.  syriaca^  Ehr.).  In  the  '  Birds  of  Europe,' itr. 
Dresser  and  myself  examined  a  bird  fix>m  Kokand,  which 
differed  extraordinarily  in  size  from  the  typical  Grecian  and 
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P&iestme  specimens.  I  do  not  thinks  bowever^  that  the  species 
will  rest  so  mnch  on  the  larger  dimensionsi  as  thej  seem  to 
be  yeiy  yariable,  as  upon  the  dear  pale  grey  coloration  and 
the  pronounced  elongation  of  thebkcK  eje-stripe.  Two  spe- 
cimens firom  Candahar  in  the  National  Collection  appear  to 
belo^  to  the  eastern  form.  The  comparative  measurement  of 
the  £okand  example  with  another  ot  the  true  8.  Neumayeri 
gave  me  the  followmg  results : — 

Long,  tot     cuhn.         alio.  caudie.       tarsi. 

8.Nemnayen 5*6  076  2-9  1-86  09 

S.iq^krmiota 6*0  lO  3-6  21  I'OS 

Family  XnsdoapidsB. 
Dtaphorophyia  Blissettij  n.  sp. 

Z>.  Bupra  saturate  cineretts,  vix  viridi  lavatos:  tectricibns  alarum  remi- 
gibusque  nigricantibTis,  extus  viridi-cinereo  marginatis:  canda 
Bupra  metallioe  viridi^  subtns  nigricante :  genis  et  regione  parotica 
hete  oastaneis,  plagam  conspicnam  triqnetram  formantibns  :  gala 
sordide  at  metallice  viridi :  corpore  reliquo  subtns  pure  albo,  late- 
ribuB  fdscescentibus  nigro  striolate  lavatis :  caruncida  conspicua 
orbitali  erects  scarlatina :  rostro  nigro :  pedibus  saturate  brunneis. 

-HoJ.  Gold  Coast.    Presented  by  Andrew  Swanzy,  Esq. 

Of  this  beautiful  little  Flycatcher  I  have  another  specimen,  in 
my  own  collection  of  African  birds,  which  is  apparently  the 
adult  male ;  it  differs  from  the  one  above  described  in  having 
a  dark  metallic  green  back.  This  bird  was  sent  to  me  by  my 
friend  Mr.  H.  F.  Blissett,  who  procured  it  on  the  Gold  Uoast, 
in  the  province  of  Wassaw;  and  I  have  great  pleasure  in 
offering  him  a  public  acknowledgment  for  the  aid  he  has 
rendered  me  by  collecting  birds  in  Western  Africa. 


Family  Tb 

Trichastoma  rufipennisy  n.  sp. 

T.  similia  71  fiilveseenti  (Cass.),  sed  multo  minor,  et  pileo  brunneo, 
dono  rufescente  lavato,  remigibus  extus  sordide  castaneis  dis- 
tingODuda.  Long,  tota  5*3  polL  Angl.,  culm.  0*559  alee  2*45, 
cauds  2-3,  tarsi  1-0. 

Bob.  Gaboon.    Collected  by  Mr.  Paul  Du  ChaiUu. 

There  can  be  no  doubt^  as  Lord  Walden  some  time  ago 

?>inted  out  to  me,  that  tne  genera  lUadopais  of  Heine  and 
'^^icheutoma  of  Blyth  are  identical;  and  the  other  African 
species  are  Trichaatoma  falvescens  (Cass.)  and  71  aularis 
(oharpe).  The  present  species  is  distinguished  from  bom  these 
l^t-named  birds  by  its  small  size  and  red  wings. 
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LXV  m. — Descriptions  of  three  new  Species  of  Humming-birds. 

By  John  Gould,  F.K.S.  &c. 
lolcsma  Whiidyana,  (Whitely's  Humming-bird.) 

Male,  Crown,  all  the  n{)per  surface,  and  flanks  deep  grass- 
green;  an  obscure  glittering  mark  on  the  foreheaa;  chin, 
chest,  and  centre  of  the  abdomen  jet-black,  with  a  broad  gorget 
of  beautiful  violet  on  the  throat ;  the  bill,  which  is  stout  and 
straight,  is  black,  as  are  also  the  legs  and  toes ;  the  tail  and 
the  unoer  tail-coverts  steel-blad^ ;  primaries  and  secondaries 
purplish  brown,  the  external  edge  of  the  outer  primary  reddish 
brown. 

Total  length  5|  inches ;  bill  1  J,  wing  3.  taU  2^.  ^ 

Hah.  Cosnipata,  province  of  Cusco,  in  tne  Peruvian  Andes. 

Remark,  About  the  size  of  lolcema  Schreibersii  and  LJron- 
talisy  but  distinguished  from  both  those  species  by  its  black 
chest. 

I  have  great  pleasure  in  naming  this  fine  humming-bird 
after  Mr.  Henry  Whitely,  who  is  at  this  moment  energetically 
searching  for  novelties  pertaining  to  this  beaatifal  flmilj  /f 
birds  in  the  more  remote  provinces  of  Peru.  The  specimen 
above  described  was  obtained  in  August  1871  at  Cosnipata, 
at  an  elevation  of  2300  feet. 

Addomyia  dhrospila, 

Male,  Crown  and  upper  surface  bronzy  green,  the  feathers 
of  the  crown  and  upper  tail-coverts  greener  than  those  of  the 
back ;  over  and  behind  the  eye  and  curving  downwards  on  the 
sides  of  the  neck  a  somewhat  conspicuous  streak  of  huSy  white ; 
ear-coverts  blackish  brown ;  throat,  chest,  and.  centre  of  the 
abdomen  huffy  white,  the  feathers  of  the  throat  punctated  with 
glittering  ^en;  flanks  bronzy  buff ;  under  tail-coverts  the 
same,  but  lighter ;  tail  bronzy  brown,  all  the  feathei^  con- 
spicuously tipped  with  fawn-colour ;  bill  blackish  brown,  in- 
clining to  yellow  beneath ;  legs  and  toes  brown,  the  scdes  of 
the  latter  inclining  to  yellow  ;  wings  purplish  brown. 

Total  length  3i  inches ;  bill  |J-,  wing  2A,  tail  If.    ♦ 

Hob,  San  Antonio,  in  the  Peruvian  Andes. 

Remark.  The  female  of  this  species  was,  I  believe^  brought 
home  by  M.  Warszewicz ;  b^t  we  are  indebted  to  Mr.  Henry 
Whitely  for  the  discovery  of  the  male.  Its  nearest  ally  is  the 
Adelomyia  inomcUa ;  but  it  has  a  longer  bill  than  that  bird, 
and,  moreover,  has  the  throat  punctated  with  green  instead  of 
being  of  a  bright  blue.  Mr.  Whitely's  specimen  was  collected 
at  San  Antonio  in  July  1871,  at  an  elevatio^i  of  3600  feet. 
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Addomyia  oervina. 

Crown  and  all  the  npper  snrface  bronzy  green ;  over  and 
behind  the  eje  and  curving  down  the  sides  of  the  neck  a  con- 
spicaous  mark  of  ba%  white ;  ear-coverts  blackish  brown ; 
throaty  sides  of  the  neck,  and  centre  of  the  abdomen  delicate 
fawn-colonr^  with  verj  minute  speckles  of  brown  on  the  former ; 
flanks  bronzy  russet,  with  reflections  of  golden  yellow-brown ; 
under  tail-coverts  hoary  buff ;  wings  purplish  brown  ;  tail  verv 
dark  oUve,  glossed  with  green ;  all  the  feathers  tipped  with 
buff,  bat  less  so  on  the  two  centre  ones :  bill  black  on  the 
upper  mandible,  the  lower  one  lighter  and  inclined  to  flesh- 
colour  at  the  base. 

Total  length  4  inches ;  bill  f,  win^  2f ,  tail  1|. 

Remark.  This  new  species  was  discovered  near  Medellin  in 
Columbia  by  Mr.  Salmon,  whose  exploration  of  the  country 
westward  of  the  Magdalena  has  just  commenced. 


LXIX, — On  the  Nomenclature  of  the  Foramtnifera.  By  W. 
K.  Parkeb,  F.B.S.,  F.Z.S.,  and  Prof.  T.  Rupebt  Jones, 
F.B.S.,  F.Q.S. 

Part  XV.  The  Speciea  figured  hy  Ehrenberg  (continued). 

[Continued  from  p.  271.] 

Ajppendix  II. 

To  enable  the  student  to  utilize  the  foregoing  collocations  of 
the  species  and  notable  varieties  of  Foraminuera  figured  and 
described  by  Dr.  Ehrenberg  and  other  rhizopodists,  it  -is 
necessary  to  append  a  classified  list  of  the  adopted  names, 
with  references  to  the  localities  and  materials  treated  of  in  the 
*  Mikroffeologie '  and  the  Berlin  Academy  *  Transactions.' 

In  the  following  List,  therefore,  we  have  arranged  the 
genera  treated  of  m  their  order,  and  have  appended  to  the 
species  numbers  corresponding  with  those  divisions  of  the 
foregoing  memoir  which  contain  references  to  or  descriptions 
of  toem.  Thus : — I.  From  ^gina  (1),  Greece.  11.  From 
Zante.  III.  From^gina(2).  IV.  From  Gran,  Africa.  V. 
From  Caltanisetta,  Sic^.  VI.  From  Gyzeh  and  Mokattam, 
Egypt.  VII.  From  Thebes,  Egypt.  VIII.  From  Antili- 
bftuon,  A.  IX.  From  Antilibanon,  b.  X.  From  Haman  Fe- 
raun,  Arabia.  XI.  From  Cattolica,  Sicily.  XII.  From 
Meudon,  France.  XIII.  From  Gravesend,  England.  XIV. 
From  the  Island  of  Mden,  Denmark.    XV.  From  the  Island 
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of  Ruffen,  Baltic.  XVI.  From  Volsk,  Russiiu  XVII.  From 
the  Upper  MissourL  North  America.  XVULL  From  tiie 
Upper  Hississippiy  North  America. 

Nos.  19-28  (mduded  in  Section  XX.)  are  miscellaneous 
fossil  Foraminifera  figured  by  Ehrenber^ ;  thns : — 19.  from  the 
Chalk  of  Alabama ;  20,  the  Fl&ie^-Ealk  of  Teplitz,  Bohemia; 
21,  Nnmmulitic  Limestone  of  France ;  22,  Nummulitic  Lime- 
stone of  Traonstein,  Bavaria:  23,  Orbitoidal  Limestone  of 
Java;  24,  Zeuglodan-hedaj  Alabama;  25,  PoZycy^fona-bedsj 
Barbadoes;  26,  Jurassic  Limestone,  Baden;  27,  ConJ-ng, 
Cracow ;  28,  Carboniferous  Limestone,  Russia. 

By  the  use  of  this  List  the  student  will  see  at  a  glance 
which  are  the  more  abundant  and  persistent  of  the  spedes 
under  notice;  and  he  will  also  be  enabled  to  find  the  sjnonjms, 
sometimes  numerous,  which  several  of  them  have  received  in 
the  ^  Mikrogeologie,'  ^  Abhandlungen,'  and  '  Beiichte,'  duiiiig 
the  long  course  of  Dr.  Ehrenberg^  researches. 

Classified  List  of  the  Foraminifera  figured  by  Dr,  Ekrenbearg, 

fieferenoes  to  Seotiont  (i.  to  xnn.) 
in  the  for^gaiiif  Memoir,  tnd 

I.  Impbrforata.  J?o*^r^*^  "  ^^'^^  ^ 

(19-28). 

1.  Miliola  sp.  indet. in. 

[Spirolooulina)  ...  sp.  indet vn. 

planr 


« 


lulata  {Lam,)  i. 

{•toloniferoufl)   23, 


(Qoinqnelooulina)    sp.  indet vn.,  xi.,  22? 

(Trilooolina)  sp.  indet 2S. 

2.  AlTeolizm  •••  sp.  indet 22?,  23. 

IL  Abenagea. 

S*  Litaola     (Haplo- 

phrttAmium) ep.  indet 22,24. 

4e.  Endothym  .........  eplueroidea  (Ekr,) 26. 

Antiqua  (Ekr.)    28. 

5.  FalTulina    (Tetra- 

teads) palftotiobhofl  (£!lr.) 28. 

m.  Pbbporata. 

6.  Lagena..... globon  {Mimia^) vi.,  til,  zii.,  xit. 

(entoeoleman)  20. 

mxloBJkA  {W.  f  J.)  zi. 

costata,  Wiuiamaan  yii.,  xnii. 

dam^J/Orb xnn. 

■(dligera  (£%r.)  zn. 

apiculala,  Bs9,    znr. 

etong^  (i&Ar.)  Tin.,  xi, 

emaoata,  i?M..... tii.,  zyr.,  znn. 

7.  Glandnlina Isrigata,  D^Orft. zi.,  xmL 
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8.  NodoBaria    fflifonnis,  i^(M i.,  iii.,  vni. 

glabn,  IfOrh,    xvii.,  r?ni. 

aoua,  Ekr,   xni. 

OTksuk,  If  Orb til,  vin.,  hl,  xn.,  xiii., 

xiv^  ST.,  xfL,  znn. 

igijTXi\A,UtOrb vn.,  21. 

gnoilia,2?'Or6.  xi. 

salralattt,  £m. xir. 

subnodosa.  £*«. yiil. 

hispido)  ITOrh xir. 

?mdez,£ftr.  28. 

.  sp.  indet 24,27. 

9.  Dentaliiia £oaeuiA»  UOrh xvm. 

la  Yagmulmft  ,'. loyigata,  ^omi.  vii.,  xi.,  xni, 

legominiformis  {Battch)  ...  yii.,  xriii. 

loiiga»  Qfmuel  xiii. 

•ouU,  Ekr.  ...• xiy. 

Bubtdata,  JSftr. 21. 

mai]gixiata,i^(7r& xn. 

sp.  ioddt 24. 

11.  Ifargiimlina    mam,  Sas.  xiv. 

12.  Planularia   teneUa,  Ekr.   xir. 

,„  _  atepidulA  (F,  ^  M,) xvm. 

13.  Criatellaria  iti&a^  (Dtfi-,) tiu 

rotulata  (LamJ) m.,  xi.,  xv.,  xvni. 

eultrata  (Afontf,) m.,  vi.,  vin.,  xi.,xn.,xin., 

XV.,  xvni. 
sp.  indet xvii?,  27. 

14.  Polymorphina lad»a(>F.  #  Jl) xvi. 

oompreasa»  l/Orb vn.,  vni.,  xviii. 

TpixmemAfffOrb xi. 

taberoolata,  T^Onfr.    xrr. 

Thouini,  If  Orb xi.,  xii.,  xm. 

,-  ^,.    .  8p.iiidflt. 20?,  24? 

15.  Bnhiniiia aculeata,  2/Or6 i. 

16.  Bolivina  punctata,  2^  Oft.    i.,  m.,  nr.,  vi.,  vii.,  vin., 

XI.,  xn.,  xnr.,  xv. 
dilafaita,  £tf.  ,. ni.,  iv.,  vi.,  vn.,  xiv.,  xv., 

XVI.,  XVIII. 

amerioana  {Ekr,)   xviu. 

argu8(JE*r.)   m. 

Beusaii  {Gein,)  xv. 

incrassata,  £s8.  xv. 

Buloata  (£lr.) m. 

oostulata  (£%r.) vin. 

acnleaia  (]iS2ftf.} xiv. 

17.  Vngulina ^  squamosa,  2?^  (i* vn.,  xn.,  xiv.,  xv.,  xvi., 

xvni. 

—  t^gulata,  2?M. xn. 

asnaragaa  (£S^.)  xn.,  xnr. 

Sohreibenii,  Ct;g. i.?,  ni.,  v.,  vn.,  xi.,  xn., 

xni.,  XV.,  XVI.,  XVII., 
xvin. 

Hempriohii  (£%r.) nr.,  vi.,  vn.,  vin.?,  xi., 

xin.?,  XIV.,  XV.,  XVI.?, 
xvni. 

—  gemma  (Ekr.)  m.,  xiv. 

—  nudeas  (JSIr.)  xv. 

ealoipara(.£Slr.)    xv. 

tessera  (JSSlr.)    xvni. 
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"^rgoliiiA H4inpriehiiaiii0rioaiui(£lr.)  znn. 

itiligm  (£ir.) zi. 

paredoza  (JESbr.)    xi. 

18.  Bifiunna  saxipan  (Ekr.)  xnii. 

19.  Teztilaria glohalom,  Ehr Ti.,TiL,TUi.,z.fXn.,xin^ 

ZIT^  XT.,  TTL,  Zmi^  19, 

20^22. 
gibboMk  J70r5 i.,iT.,Ti^Tn^Tm.,x^xi^ 

ZII.,  XIII^  ZIT^  XT.,  ZTL, 

agglutinans,  UOrb Ti't  tUm  TiiLf  zn^  ziil, 

zn.,  znn^  19, 2L 

Mffittnla,  Ikfr. ▼!.»  "nvL,  OLrZi.,  xn.,x?., 

ZTi^  21, 24. 

pinnula,  Ekr, znr. 

flubangulata,  I/Orb ziil,  ziy.,  zy.,  zn. 

Btriata»£%r.    ziii.,ziT.,zY.,ZTiL,znu^ 

19. 

striato-pnnctata,  Ejger zvii. 

'  mi^BOuriensis,  Ehr,    znu 

americana,  £4r. •••...  zvii.,  19.  ■ 

trilobata,  £ftr 23. 

bunigera,  JESbr 28. 

fidoata,jEar.    28.      . 

luiiata»  Ekr,    28. 

fp.  indet T.? 

20.  Spiroplecta roBola,  Ekr zviii. 

amerioana,  £%r. zyii.,  ztiii.,  19. 

sp.  indet. 24.. 

21.  YulToliDa pdnDMtulA  (BaiseJk) zni. 

apicolata  (iS^.) zl 

22.  Bigenerina  digitata,  ^Or6. zyiil 

acanthopora  (£!lr.')    zvi. 

jaTanioi  (£ar.)  23. 

23.  HetorostomeUa    ...  tumens  (Ekr.)    zn.,  zmi.. 

aoulaata  (Ehr.)  zn.,  zin.,  zr.,  zn. 

24.  Yemeoilixia pygmiea  (^y«r)    zn.,  ziy.,  znii.,  19, 22. 

■pinoloaa,  Bta.    zm. 

26.  Orbolina univena,  lyOrb zr.,  zn. 

28.  Globigerina cmttioetL,  1/ Orb, yn.,  nn.,  zn.,  ziil,  zit^ 

zy.,  zn.,  znn.,  19. 

balloides,  J^Orb l,  m.,  ly.,  y.,  n.,  ni.,  zi., 

24. 

hinata,2^0r6 znL 

sp.  indet 20,  22? 

27.  Sphsroidina    buUoides,  J70n& zn. 

28.  PUnorbuUna  Haidingerii  (Z/0r6.) i.,in.,y.,yn.«viiL,zi.,XT.. 

zn. 

dentieulata  (Ekr.) m. 

ammonoideB  (£ul)    ly.,  y.?,  n.,  nL,  iz.,xl, 

zn.,    ZIIL,    ziy.,   ZT^ 

zym.,  25. 
globulosa  (Ekr.) i.,  u.,  iil,  yi.,  ym.,z.,xL, 

zn.,  ziy.,  zy.,  znL 

fuda  (F,  4'  ^') ▼X'f  yn,,  yin.,  zi. 

yvXpiitf^Orb nL,  nn.,  iz.,  24. 

Bp.  indet. 19,25. 

29.  Flanulina arimineniriH,  2/ Orb i.?,  in.?,n.,ni.,niL,iZn 

zry.,  m.,  znn. 
sp.  indet.. .„• il? 
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BdfcraDMi* 

90L  PtalnnuluiR ripitnda  fspstion  (Ekr.)  ...  iv.,  znr. 

type  \ flqnaiiia  (£%r.)  ...  XT. 
:•  /MeDflrdii(J7Qr6.)...  xx. 
'I  2  Phiuraonum  (iS%r.)...  ti. 
I  gij  tninoatulinoides 

J-^        (l/Orb.) XII. 

"^      (  Miolielmuu3a(i/(7r6.)  xn.,  xiii.,  xt. 

^*!!^'**lKa«tom(flM.)  viii. 


31.  Synniira  triqnetra,  £%r.    xiv. 

32.BotaUa Beocarii  (Zin«.) 24. 

ammoniformis  (Zam.)  vi. 

orbicularis,  JXOrb iii. 

33b  Koni<miii»   wapha  (F.  ^  Jtf.) vi. 

sp.  indet ii.  ? 

31  Polyfltomella   oraticalata  (F.  ^  AT.) 23. 

ap.  indet 22,  24. 

35.  Orbitoides    wnsdouBt  Ehr.   23. 

mnidm?  (Morton)  23. 

36.  Opereuliiia oomplanata  rZ^/r.) yi. 

ammonia  (£%r.) 22. 

torgida  (Ekr.)    xvi. 

§p.  mdet ^..  21  ?.  23. 

37.  Kmnmulizui gywdhenoB  (Forsk.)   vi. 

cumspira,  3/m^ ti. 

Qhjelttkrdl,  I/A.  4  K    vi. 

Murchiaoni 22. 

Dofrenoyi 22. 

Btriaimi'Orft 21. 

planolata  (Zom.)   21. 

38.  AmphiatQgina jaTanica,  Ekr 23. 

ap.  indet 22. 

39.  Fufolina  oylindrica,  Ftsc^r 28. 

oonataricta  (JBftrO 28. 

palaBoaphara  (.Sftr.)  28. 

apbaoroidea  (£%r.) 28. 

labTrinthiformia  (Ehr.) 28. 

palaeopbacoa  (JS&r.)   28. 

palsophoa  (^Ir.)  .., 28. 


BIBUOGEAPHICAL  NOTICES. 

New  Omiihologic(d  Works, 

Thb  fast  in  importanoe  of  the  works  we  here  propose  to  notioe  is 
Anderason's  *  Birds  of  Dam^ira  Iiand/  edited  by  Mr.  J.  H  Gnmey  *. 
Por  nearly  seventeen  years  Mr.  Andersson  collected  materials  for 

*  'Notes  on  the  Birds  of  Damara  Land  and  the  adjacent  countries  of 
South-west  Africa.'  By  the  late  Charles  John  Anderssoii.  author  of 
*  Lake  Ngami '  snd  of '  The  Okavango  River.'  Arranged  and  edited  by 
John  Henry  Gumey,  with  some  additional  notes  by  the  Editor,  and  an 
introductory  chapter  containing  a  sketch  of  the  Author's  life^abridged  from 
the  oridnal  published  in  Sweden.  London :  1872.  8vo,  pp.  894,  with  a 
taap  and  3  plates.    (Van  Voorst.) 

Ann.  &  Mag.  N,  Hist,  Ser.4.   Vol.x.  32 
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a  work  on  the  birdrfatma  of  South-westera  Africa,  when  death 
prevented  him  from  accomplishing  his  task,  the  arrangement  of 
which  had  ah^ady  been  commenced.  Most  fortunately  for  ornitho- 
logical science  he  left  behind  him  copious  notes,  which,  with  numeroiu 
prepared  skins,  made  it  possible  for  another  to  take  up  the  work 
where  he  left  it  off  and  carry  it  to  a  suoceesfol  conclusion.  Yet  Mr. 
Gumey's  task  in  editing  and  arranging  Andersson's  notes  has  been 
no  light  one ;  and  no  small  amount  ci  original  work  has  he  peifonned 
in  determining  the  species,  and  in  making  intricate  points  of  synonymy 
intelligible  to  the  student  of  ornithology. 

Andersson's  own  notes  describe  the  habits  of  each  species,  and 
give  the  places  where  they  were  found.  For  descriptions  the  reader 
is  referred  to  Layard's  '  Birds  of  South  Africa,'  and  in  many  cases  to 
Finsch  and  Hartlaub's  '  Vogel  Ost-Afrika's.' 

In  the  nomenclature  adopted  by  Mr.  Gumey  he  has,  we  think, 
pushed  the  use  of  generic  subdivisions  to  an  extent  that  future 
researches  will  not  warrant.  He  makes  use  of  most  of  the  terms 
given  in  Gray's  'Hand-list'  in  a  subgeneric  sense  as  indicating 
genera.  It  will  be  some  time  yet  before  ornithologists  come  to  any 
agreement  on  the  moot  point  of  the  value  of  generic  names ;  for  veiy 
much  hasty  work  has  to  be  carefully  examined  before  many  a  genus 
can  fairly  be  accepted  or  rejected  as  such.  Tet  we  hardly  think  that 
the  genera  proposed,  frequently  in  the  most  off-hand  informal  manner, 
by  Bonaparte,  or  in  such  works  as  those  of  Eeichenbach,  are  entitled 
to  the  respect  here  accorded  them. 

As  a  contribution  to  the  knowledge  of  the  geographical  distribu- 
tion of  birds  this  work  is  invaluable,  and  makes  a  sensible  addition 
to  our  information  on  African  birds,  now  fieist  becoming  complete, 
from  Cape  Colony  northwards  to  the  limits  of  Andersson's  researches. 
With  Cape  Colony  itself^  Mr.  £.  L.  Layard's  useful  little  volume  has 
made  us  familiar ;  while  on  the  east  coast  in  Port  Natal  and  the 
Trans- Yaal  Ropublic  another  diligent  explorer,  Mr.  Ayres,  with 
whom  Mr.  Gumey  has  cooperated,  has  done  excellent  work.  North- 
ward of  these  points  our  knowledge  is  but  fragmentary ;  while  of 
the  ornithology  of  the  districts  the  scenes  of  Livingstone's  recent 
joumeyings  we,  of  course,  know  nothing  as  yet  In  condusioa,  we 
must  record  our  opinion  that  this  volume  is  a  real  and  substantial 
addition  to  ornithological  literature,  and  that  we  owe  much  to  Mr. 
Gumey  for  rescuing  Andersson's  Taluable  notes  from  the  danger  in 
which  his  death  had  placed  them. 

The  ornithology  of  Egypt  has  long  been  a  subject  of  interest,  and 
its  birds  have  most  of  them  been  mentioned  in  various  articles  of 
greater  or  less  completeness  scattered  though  the  pages  of  'The 
Ibis '  and  elsewhere ;  so  that,  though  Captain  Shelley  has  done  good 
work  in  collecting  these  scattered  materials*,  more  especially  as  h» 
has  verified  and  observed  for  himself  during  several  visits  to  the 

•  *  A  Handbook  to  the  Birds  of  Egypt'  By  G.  E.  Shelley,  F.G.S., 
F.Z.S^  &c.  London :  1872.  Large  8vo,  pp.  342,  with  14  colouzed  platefl. 
(Van  Voorst) 
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eountry,  not  much  novelty  was  to  be  expected  in  retraversing  well- 
trodden  ground. 

Some  short  chapters  at  the  commencement  of  the  book  ^ve  a 
general  idea  of  the  mode  of  travelling  in  Egypt,  and  of  the  favourite 
haunts  of  its  birds.  These  serve  as  an  introduction  to  the  more 
formal  part,  where  each  species  of  bird  is  individually  treated  of  and 
described. 

The  number  of  species  mentioned  is  352,  which  at  first  sight  seems 
a  large  total  when  the  nature  of  the  country  is  taken  into  consider- 
ation, and  seeing  that  no  high  mountain-K^hains  are  present  to  main- 
tain a  varied  fauna.  But  Egypt  is  peculiarly  situated,  being  the  only 
strip  of  fertile  land,  with  deserts  on  either  side,  to  form  a  connexion 
between  the  Mediterranean  and  the  equatorial  regions  of  Africa,  and 
is  hence  a  highway,  as  it  were,  for  birds  passing  both  north  and 
south.  The  number  of  birds,  both  of  species  and  individuals,  is 
doubtless  increased  by  this  favourable  circumstance. 

The  portion  of  Egypt  treated  of  by  Captain  Shelley  is  confined 
between  the  Mediterranean  and  the  Second  Cataract,  and  west  and 
east  by  the  Libyan  and  Arabian  deserts.  A  glance  at  the  list  of 
birds  found  there  shows  that  they  chiefly  belong  to  the  fauna  of 
South-eastern  Europe.  Its  connexion  with  Ethiopia  proper  and 
with  the  East  is  only  shown  here  and  there  by  the  presence  of  such 
forms  as  Pycnonotus,  Crateropus,  Nectariniay  and  Centrojpus.  But 
Egypt,  though  belonging  to  the  European  fauna,  forms  quite  an  out- 
lying province  of  it ;  passing  a  little  further  south,  we  come  to  the 
iiuly  Ethiopian  fieiuna  of  Abyssinia. 

But  to  return  to  the  book  itself.  Captain  Shelley's  plan  through- 
out has  been  to  give  the  Latin  and  English  name  of  each  species,  a 
short  note  of  the  places  where  it  is  found  in  Egypt,  a  brief  descrip- 
tion and  a  reference  to  some  well-known  illustrated  work  to  assist 
in  the  subsequent  identification  of  each  species.  Where  his  own 
observations  have  been  extended  or  modified  by  others  who  have 
preceded  him  over  the  same  ground,  he  has  given  a  reference  to  the 
observation  quoted.  These  chiefiy  refer  to  the  works  of  Yon  Heuglin, 
who  has  travelled  in  and  written  much  on  the  ornithology  of  this 
country  and  those  adjoining  it  immediately  to  the  southward. 

With  this  plan  we  have  not  much  fault  to  find ;  and  we  believe 
that  any  one  travelling  in  Egypt  with  Captain  Shelley's  book,  and  a 
smattering  only  of  bird  lore,  will  make  fair  way  in  determining  the 
birds  he  shoots ;  but  his  task  would  have  been  instructively  lightened 
had  a  little  assistance  been  rendered  him  towards  determining  the 
genera  and  higher  groups,  which,  as  the  work  stands,  are  left  for  deter- 
Diination  to  any  «prior  knowledge  the  traveller  may  possess.  But  we 
are,  in  the  case  of  genera,  perhaps  asking  a  little  too  much  in  a  work 
of  this  description ;  we  regret,  however,  to  see  serious  confusion  in 
the  names  of  the  families,  and  even  orders,  which  we  are  at  a  loss  to 
account  for,  unless  it  be  that  pardonable  oversights  in  the  MS.  have 
not  been  detected  by  a  careful  revision  of  the  proofs. 

The  plates  in  this  work  are  very  acceptable,  and  have  been  ex- 
ecuted by  Mr.  Keulemans  in  the  style  which  has  rendered  him  so 

32* 
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fovourite  an  omitholog:ioal  draughtsman.    The  sabjecU  are  jndi- 
donsly  selected  from  characteristic  or  peculiar  species. 

Mr.  Harting's  last  contribution*  brings  us  nearer  home;  and 
though  he  offers  a  quasi  apology  for  adding  another  to  the  abeady 
extant  works  on  British  Birds,  we  think  none  was  needed ;  and  we 
doubt  not  the  present  volume  will  be  accepted  as  a  useful  addition 
to  the  ornithological  literature  of  the  Briti^  Islands. 

In  the  first  portion  Mr.  Harting  comes  forward  as  a  reformer  of 
nomenclature,  and,  to  some  extent,  of  arrangement,  taking  Tsirell^B 
third  edition  as  his  starting-point.  On  boUi  subjects  he  still  leaves 
room  for  justifiable  improvement.  As  r^ards  nomendatnre,  the 
three  rules  he  specifies  as  his  guide  by  no  means  'attempt  to  sdve 
several  intricate  questions — such,  for  instance,  as  the  best  generic 
name  available  for  the  Nightingale.  He  uses  Luscinia ;  but  we 
think  Daidias  of  Boie,  on  the  whole,  far  preferable.  Then,  too,  why 
should  linnaeus's  name  in  connexion  with  the  Stilt  entirely  disappear  ? 
There  are  other  cases  we  might  mention.  Ms.  Harting  states  that 
he  has  avoided  the  use  of  subgeneric  names ;  yet  he  does  not  hesitate 
to  place  the  Titlarks  under  a  family  name,  AnthidcB^  as  distinct  from 
the  Wagtails,  Motacillidm,  and  to  banish  the  Bock  from  the  trae 
Thrushes  under  the  name  Petrocindidm,  We  are  at  a  loss  to  know, 
and  Mr.  Harting  makes  no  attempt  to  show  us,  how  the  adoption  of 
these  family  names  can  be  justified  by  the  production  of  definite 
characters  of  sufficient  value  to  show  their  distinctness. 

The  alterations  in  arrangement  are  so  far  advantageous;  but  a 
little  more  might  have  been  done  in  this  direction  without  doing  much 
violence  to  the  feelings  of  British  ornithologists.  We  point  espedaUj 
to  the  retention  of  the  Hirundinida  in  juxtaposition  with  the  Swifts. 
Those  whose  studies  are  bestowed  on  exotic  species  are  considerably 
in  advance  of  their  fellow  students  whose  attention  is  confined  to  the 
birds  of  these  islands  in  such  matters ;  and  with  them  there  are 
questions  of  affinities  which  have  passed  out  of  the  region  of  doubt 
which  are  clung  to  by  out  home  naturalists  with,  we  might  say, 
almost  obstinate  tenacity.  What  is  required  of  our  workers  at  home 
is  a  more  independent  spirit,  a  thorough  investigation  of  bird-struc- 
ture, and,  what  has  never  been  the  case,  a  keener  appreciation  of  the 
work  that  is  going  on  around  them,  much  of  which  affects  the  special 
sphere  to  which  they  may  confine  their  attention. 

The  second  portion  of  Mr.  Harting's  work  has  the  merit  of  greater 
completeness ;  and  in  gathering  togetiier  aU  the  records  of  the  ap- 
pearance of  occasional  visitants  to  our  shores,  he  has  provided 
workers  over  the  same  ground  with  a  ready  index  to  fieudlitate  their 
labours.  The  records  thus  gathered  show  a  goodly  list  of  instances 
where  members  of  the  same  species  have  over  and  over  again  wan- 

*  'A  Handbook  of  British  Birds,  showing  the  Distribution  of  the  Resi- 
dent and  Migratory  Species  in  the  British  Islands,  with  an  Index  to  the 
records  of  the  Rarer  Visitants.'  By  J.  £.  Harting,  F.L.S.,  RZ.S.,  Member 
of  the  British  Ornithologists'  Union,  &c.  &c.  London :  1872.  Large  8to, 
pp.  108.    (Van  Voorst)  * 
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dered  to  our  shores ;  and  on  seeing  how  nnmerons  in  some  cases  ^ 
they  are,  one  cannot  refrain  from  the  feeling  that  it  is  far  from 
impossible  that  we  might  now  own  some  of  these  birds  as  established 
settlers  had  the  treatment  they  received  at  our  hands  been  reversed. 
The  passion  for  collecting  British-killed  birds,  so  prevalent  at  the 
present  time,  has  much  to  answer  for. 

In  his  introductory  chapter,  Mr.  Hardng  has  analyzed  the  occa- 
sional visitants  to  show  the  origin  whence  they  came.  It  is  not  a 
little  surprising  to  see  how  large  is  the  proportion  of  American 
species  which  again  and  again  find  their  way  to  these  shores.  He 
finds  it  extremely  difficult  to  believe  that  the  non -aquatic  species 
have  actually  performed  unaided  this  journey  of,  at  least,  1700  miles ; 
but  of  the  powers  of  sustained  flight  possessed  by  birds  we,  as  yet, 
blow  very  little  indeed,  and  the  task  may  not^  under  favourable  cir- 
comstances,  be  so  difficult  as  it  would  appear. 

In  reading  Mr.  Harting's  book  we  detect  some  errors  perhaps 
unavoidable  in  a  work  of  the  kind ;  but  there  are  others  we  hardly 
expected  to  see,  such  as  the  mistake  about  the  Grouse  and  Ptar- 
nugan  in  the  Introduction  (p.  xvii).  We  are  not  aware  that  the 
distinctness  of  the  Ptarmigan  of  Scotland  from  the  continental  bird 
has  ever  been  advocated ;  whilst  the  validity  of  the  Grouse  of  the 
British  Islands  to  be  considered  a  species  distinct  from  the  Willow 
Grouse  has  been  a  bone  of  contention  for  years.  Then,  too,  Gilbert 
White's  account  of  the  Honey  Buzzard  breeding  in  Selbome  Hanger 
is  overlooked,  and  also  the  fact  of  the  Harlequin  Duck  breeding 
ycgolarly  in  considerable  numbers  in  Iceland.  Mr.  Harting  records 
it  as  of  accidental  occurrence  in  Europe. 

But  we  are  not  disposed  to  criticise  too  severely  a  book  which 
will  prove  of  undoubted  service. 


MISCELLANEOUS. 

The  Bell  ColleUian  of  EeptUes. 

To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History. 

Museum  of  Zoology  and  Comparative  Anatomy, 
Cambridge,  Nov.  22, 1872. 

GkntiiEhek, — My  attention  has  been  drawn  to  the  letters  of  Prof. 
Westwood  and  Dr.  Gray  in  the  '  Annals  and  Magazine  of  Natural 
History '  for  November  1872,  respecting  Mr.  •  Bell's  collection  of 
reptiles.     I  beg  to  be  allowed  to  make  the  following  statement. 

The  whole  of  that  gentleman's  museum  was  purchased  by  my 
^te  fiftther.  Professor  Clark,  in  1856,  who  thus  describes  the  acqui- 
sition in  the  preface  to  the  '  Catalogue  of  the  Osteological  Portion  of 
Specimens  contained  in  the  Anatomical  Museum  of  the  University  of 
Cambridge '  (Cambridge,  1862)  :— 

'*In  1856  I  had  the  pleasure  of  increasing  the  Collection  by 
adding  to  it  the  osteological  collection  of  Professor  Bell,  F.Ii.S.,  &c. 
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,&e.j  by  which  every  order  of  Vertebrata  is  more  adequately  repfre- 
sented,  and  especially  that  of  the  Eeptiles,  amongst  which  is  tiiat 
yaluable  coUection  he  had  formed  for  the  illustration  of  his  work  on 
the  '  Testudinata/    His  specimens  are  marked  *  BeU  collection.' " 

It  is  of  course  quite  possible  that  some  specimen  s  might  hare 
passed  into  the  hands  of  dealers  before  Mr.  Bell  sold  the  collection ; 
but  these  could  not  have  formed  an  important  portion  of  the  whole, 
as  Mr.  Bell  expressly  stated  to  my  father  that  he  was  selling  to  him 
his  entire  museum.  This  fact  is  impressed  upon  my  memory  by  the 
recollection  of  my  father's  annoyance  and  regret  at  the  non-appear- 
ance of  one  specimen,  a  skull  of  the  Sumatran  rhinoceros,  which 
was  noted  in  Mr.  Bell's  MS.  catalogue  (which  I  now  possess)  as 
part  of  his  collection,  and  which  could  never  be  found.  It  would  be 
interesting,  especially  at  the  present  time,  to  know  what  has  become 
of  this  skull. 

We  have  at  present  at  least  thirty-three  skeletons  and  parts  of 
skeletons  of  Ohelonia  alone,  which  belonged  to  Mr.  Bell — a  number 
even  larger  than  that  noted  in  his  Catalogub.  I  think  this  fact 
proves  conclusively  that  whatever  Mr.  Hope  may  have  purchased 
and  given  to  the  Oxford  Museum,  it  could  not  have  been  the  *'  BeU 
Collection  of  Eeptiles  "  properly  so  called.  I  ought  to  mentioii  that 
we  received  no  specimens  in  spirit  from  Mr.  BeU,  nor  any  in  a 
stuffed  state. 

There  is  but  one  trifling  error  in  Dr.  Grafs  letter  of  October  24. 
He  says  that  he  consulted  Mr.  Bell's  specimens  '<  in  the  Museum  d 
the  Cambridge  Philosophical  Society,  where  they  were  before  ihej 
were  transferred  to  the  Anatomical  Museum."  The  collection  was 
never  placed,  even  for  a  single  day,  in  any  other  building  than  the 
Museum  of  Anatomy. 

I  am.  Gentlemen, 

Your  obedient  servant, 

J.  W.  Claek  (Superintendeut). 


To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History. 

November  22, 1872. 

Qkntlkhbn, — My  attention  having  been  directed  to  a  correspond- 
enoe  in  the  '  Annals '  between  Dr.  Gray  and  Professor  Westwood,  1 
find  mpelf  called  upon  to  state  that  Dr.  Gray  is  entirely  in  error 
respeolang  the  distribution  of  my  collection  of  Eeptilia,  induding,  in 
particular,  the  Testudinata. 

In  the  year  1856  I  sent  a  few  specimens  of  the  latter,  with  otiieis 
of  my  osteological  collection,  to  my  late  friend  Professor  Clark,  of 
Cambridge.  Amongst  them  there  are  now  in  the  museum  at  Cam- 
bridge, as  I  am  informed  by  my  friend  Professor  Newton,  the  shells  ci 
only  about  half  a  dozen  species  of  Testudinata,  besides  a  few  heads 
and  several  osteolc^cal  specimens.  In  1861,  five  years  subsequently 
to  my  sending  these  few  specimens  to  Cambridge,  the  whole  of  my  large 
coUection  of  Keptilia  was  purchased  by  Mr.  Hope,  in  order  to  present 
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it  entire  to  the  new  nmBeam  at  Oxford,  where  it  now  ie.  Amongst 
the  spedmens  included  are  those  which  formed  the  subjects  figured 
in  mjr  work  on  the  Testudinata.  I  haye  to  add  that  the  few  dupli-* 
Gates  (for  such  they  were)  of  the  shells  of  tortoises  at  Cambridge 
are,  most  of  them,  of  common  ooourrenoe  in  collections. 

Thoicas  Bell. 

On  Spatulemys  Lasalse,  a  new  Genus  rf  Hydras^idsB  from  Bio 
Parana,  Carrientes,    By  Dr.  J.  E.  Gbat,  F.K.8.  &c. 

Colonel  P.  Perez  de  Lasala  has  kindly  presented  to  the  Museum 
a  water-tortoise  from  Rio  Parana,  Corrientes,  which  has  not  been 
recorded  in  scientific  catalogues.  It  differs  from  Hydraepis  in  the 
general  form  of  the  head  and  thorax,  and  in  the  head  being  entirely 
covered  with  small  shields.  It  is  Hke  Hydromedusa  in  many  par- 
ticnlars,  especially  in  the  thorax  of  one  sex  at  least  being  concave ; 
bat  it  has  a  regular  small  nuchal  plate. 

Bpatvlbxts. 

Thorax  oblong,  elongate,  depressed,  with  a  distinct  elongate  nuchal 
plate.  First  vertebral  plate  very  broad ;  second,  third,  and  fourth 
longer  than  broad;  anterior  marginal  plates  broad;  the  second 
and  ninth  laigest,  angular  above.  The  sternum  elongate,  broad  and 
rounded  in  front,  deeply  notched  behind ;  gular  plate  large,  marginal. 
Head  broad,  depressed,  entirely  covered  with  small  polygonal  shields ; 
forehead  convex,  rhombic,  witii  a  broad  flat  crown  between  the  very 
l&rge  temporal  muscles ;  chin  with  two  beards ;  mouth  broad  and 
roonded  in  front.  The  two  outer  hinder  claws  very  small,  rudi- 
mentary. Tail  conical.  Sternum  in  male  (?)  slightly  concave, 
espedally  behind. 

Spatulemys  Lasala. 

Shell  above  olive,  nearly  uniform,  with  a  few  small  black  spots  on 
i^e  margin,  wbich  are  more  abundant  and  larger  on  the  hinder  plates. 
Thorax  and  underside  of  margin  pale,  with  symmetrical  black  spots, 
which  are  largest  on  the  front  and  sides  of  thorax.  Length  of  thorax 
15  in.,  breadth  8^  in. ;  length  of  head  2J  in. 

^ob,  Rio  Parana,  Corrientes  (Colonel  P.  Perez  de  Lasala,  Novem- 
W  5, 1872). 

Observations  on  the  Metamorphoses  of  the  Bony  Fishes  in  general,  and 
especially  on  those  of  a  small  Chinese  Fish,  of  the  Oenus  Macropoda, 
recently  introduced  into  France.     By  M.  N.  Jolt. 

1a  a  letter  addressed  to  M.  H.  Milne-Edwards  on  the  24th  of 
l^ecember  1864,  M.  Agassiz  expressed  himself  as  follows: — "I  have 
lately  observed  among  fishes  metamorphoses  as  considerable  as  those 
^hidi  are  known  among  reptiles.  Now-ardays,  when  pisciculture  is 
pursued  with  such  success  and  on  so  large  a  scale,  it  is  surprising 
that  this  fact  has  not  long  since  been  observed  "*. 

«  See  Ann.  des  Sci.  Nat.  5*  s^r.  torn.  iii.  p.  65. 
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By  the  kindness  of  M.  Quj^  who  is  saeeosrfully  rearing  a  pair  of 
MacropocUB  in  his  magnificent  aqoarimn  of  the  Fanboorg  Saint^ 
Cyprien,  I  have  been  able  to  study,  not  only  the  nidification  of  this 
handsome  fish,  but  also  its  ova  and  their  development,  which  is  so 
rapid  that  I  have  seen  them  hatched  in  sixty  hoois.  I  shall  not 
enter  into  long  details  as  to  the  embryogeny  of  our  Maeropodaty  as  I 
have  the  intention  of  soon  making  known  all  its  phases,  with  nnmeronB 
drawings  to  illostiate  them.  It  will  be  sufficient  at  present  to  say 
that  the  development  of  onr  little  Chinese  fishes  presents  much 
analogy  with  that  of  the  perch,  whidi  was  so  well  studied  by  our 
colleague  LerebouUet.  I  shall  therefore  at  present  confine  myself 
to  the  most  striking  features. 

The  ovum  of  the  Maeropoda^  which  is  of  the  size  of  a  poppy-seed 
at  the  time  of  its  being  deposited,  is  distinguished  by  its  perfect 
transparency  and  its  density,  which  is  inferior  to  that  of  water. 
Hence  it  rises  of  itself  to  the  surface  and  comes  into  contact  with  the 
air-bubbles  which  compose  the  nest  fabricated  by  the  male,  or  which 
are  expelled  from  his  mouth  when  he  respires.  We  have  already 
stated  that  the  embryogenic  work  which  has  to  be  accomplished 
within  the  ovum  does  not  last  longer  than  from  sixty  to  sixty-five 
hours ;  but  rapid  as  the  hatching  is,  it  is  not  more  so  than  that  of 
the  tench  and  some  other  fishes.  But  it  will  be  easUy  understood 
that,  in  consequence  of  this  rapid  developmemt,  the  animal  must  be 
bom  in  a  very  imperfect  state.  In  point  of  fact  it  presents  the  form 
of  an  obese  tadpole,  the  head  and  trunk  of  which  are  applied  to  an 
enormous  umbilical  vesicle,  whilst  the  tail  is  fr-ee,  already  very 
mobile,  and  furnished  all  round  with  an  extremity  transparent 
natatory  membrane. 

Although  it  appears  to  be  completely  destitute  of  striated  muscn- 
lar  fibres,  the  animal  wriggles  briskly  upon  the  object-slidew  It 
is  about  14  miUim.  in  lengUi. 

Its  heaa  is  remarkable  by  the  existence  of  two  large  eyes  still 
destitute  of  pigment.  The  mouth  does  not  yet  exist.  This  is  also 
the  case  with  the  intestine  and  the  anus.  But  the  heart  has  already 
been  in  motion  for  more  than  twelve  hours,  and  there  is  an  active 
circulation  in  a  part  of  the  tail  (nearly  the  anterior  half),  in  the 
vitelline  vesicle,  and  in  the  remainder  of  the  body.  There  are  no 
branchiffi ;  the  respiration  is  effected  by  means  of  the  skin  and  the 
umbilical  vesicle ;  there  are  no  secretory  organs  of  bile  or  urine,  no 
genital  organs,  and  no  fins  properly  so  called. 

As  in  all  fishes  and,  indeed,  in  all  Yertebrata,  the  nervous  system, 
which  is  very  early  formed,  consists  of  two  parallel  cords  which  swell 
out  in  the  head  to  give  origin  to  the  cerebral  vesicles.  The  skeleton 
is  as  yet  represented  only  by  the  chorda  dorsalis ;  the  vertebral 
laminas,  if  they  exist,  are  not  yet  very  distinct. 

Numerous  pigment-spots  are  to  be  seen  upon  aU  parts  of  the  body, 
and  even  upon  the  umbilical  vesicle. 

Many  organs  which  do  not  yet  exist  will  appear  sooner  or 
later  after  birth.  Of  this  number  are  the  mouth,  the  intestine,  the 
liver,  the  swimming-bladder  (at  least  in  the  perch);  the  genito- 
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miiiaiy  oigans,  the  hyoid  apparataa,  and  especially  the  brandiife  will 
be  fonned.  The  drciilation  which  took  place  in  the  umbilical 
Tedde,  a  proyiflional  respiratory  organ,  will  cease.  Ifeit  Tessels  will 
appear  and  othen  wiU  become  atrophied ;  the  ehorda  donalis  and 
the  sheath  which  snnronnds  it  will  become  solidified  to  produce  the 
bodies  of  the  yertebrse.  The  tme  or  permanent  fins,  at  first  reduced 
to  two  pectoral  palettes  which  the  animal  agitates  very  rapidly,  will 
originate  in  the  interior  and  at  the  expense  of  the  embryonic  caudal 
membrane  or  fin ;  finally  brilliant  iridescent  scales  will  coyer  the 
body  of  the  animal,  which,  from  this  moment,  will  appear  under 
the  form  belonging  to  the  adult  age. 

Such  is,  briefly,  the  series  of  changes  which  will  be  manifested  at 
various  intervals  in  our  new-bom  fish.  These  changes  are  exactly 
of  the  same  nature  and  at  least  as  considerable  and  numerous  as 
those  which  occur  in  Petromyxon  Planerij  in  the  Insects,  or  in  the 
Crustacea  {Caridina  Desmarestii,  Cancer  pagunUy  &c.).  Formation 
of  new  parts  (mouth,  intestine,  branchial  apparatus,  genito-urinaiy 
apparatus,  permanent  fins,  vertebral  arches),  diBappearance  of  parts 
previously  existing  (vitelline  vesicle  and  its  vessels,  embryonic  caudal 
membrane),  modifications  in  the  form  of  the  body,  in  that  of  the  heart 
and  in  its  structure  (which  was  at  first  entirely  cellular),  in  the  eyes 
(originally  destitute  of  pigment  and  becoming  movable  instead  of  im- 
movable as  at  first),  &c,  &c.  Now/ormafton,  dimppearance,  and  modi- 
Jieatian  are  the  tlu^e  essential  modes  which  are  included,  according  to 
Bug^,  in  that  very  complex  operation  that  we  call  metamorphosis ;  and 
if  I  am  not  deceived,  the  embryogeny  of  the  Macropoda  has  displayed 
them  to  us. 

To  accept  the  reality  of  metamorphosis  in  the  case  of  the  grass- 
hopper for  example,  and  the  other  Orthoptera  or  Hemiptera  which 
quit  the  egg  with  aU  their  parts  except  the  wings,  and  to  refuse  to 
believe  in  this  phenomenon  when  we  have  to  do  with  osseous  fishes 
such  as  the  perch  or  the  Macropoda,  would,  it  seems  to  me,  be  to  show 
a  deficiency  of  logic  and  to  close  our  eyes  voluntarily  against 
evidence.— C7(mipt«s  Bendus,  Sept  80,  1872,  p.  766. 


On  the  Habits  of  TerebratulsB,  or  Lamp-sheUs. 
By  Dr.  J.  E.  Gbat,  F.R.S.  &c. 

Hr.  Davidson  informs  me  that  the  shell  I  have  named  Terelnntula 
tnmcata  in  the  *  Annals  and  Magazine  of  Natural  History'  for  1872 
(x.  p.  152)  is  what  is  now  called  Kraussia  rubra  (T,  rubra,  Pallas). 
He  also  informs  me  that  *'  Mr.  Jefireys  found  a  number  of  specimens 
of  TerebrcUuUna  captU-serpentis  attached  to  seaweed ;  and  he  believes 
some  forms  of  Argiope  that  occur  in  the  Mediterranean  likewise  affix 
themselves  to  seaweed." 

On  referring  to  Mr.  Jeffreys's  *  British  Conchology,'  ii.  p.  16,  he 
says,  *'  T,  eaptU^serpentis  is  attached  to  stones,  old  i^ells,  and  occa*- 
sionally  to  small  seaweeds  and  other  substances ;"  and  Mr.  Davidson 
informs  me  that  "  Prof.  E.  Forbes  had  found  some  small  specimens 
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of  Argiops  attaehed  to  Fad,  though  more  commonly  attached  to 
stones." 

It  therefore  appears  that  the  habitat  I  gave  for  Kranssia  rvhra  is 
not  quite  pecoliar  to  that  species,  though  it  certainly  is  the  usual 
habitat  of  Kraussia,  while  in  other  lamp-shells  attachment  to  sea- 
weeds is  the  exception. 

On  the  Connexion  which  exists  between  (he  Nervous  System  and  (he 
Muscular  System  in  the  Helices.     By  M.  Sicahd. 

In  his  celebrated  memoir  on  the  slug  and  the  snail,  Carier  has 
described  the  suhmiesion  (to  use  the  term  which  he  has  employed)  of 
the  nerrous  to  the  muscular  S3rstem.  It  is  established,  in  his  opinion, 
by  the  dou  ceUtdosity  which  unites  the  retractor  muscles  of  the  great 
tentacles  to  the  envdope  of  the  oerebroid  ganglia,  and  the  principal 
lobes  of  the  retractor  muscles  of  the  foot  to  that  of  the  suboosophageal 
ganglia.  Since  then,  every  one  abides  by  that  assertion ;  neverthe- 
less the  union  of  the  two  systems  is  much  more  intimate  than  was 
indicated  by  Cuvier,  and  histological  study  shows  that  they  are 
directly  united  with  each  other.  It  is  not,  in  fact,  simply  ovular 
tissue  which  joins  the  nervous  centres  to  the  neighbouring  muscles ; 
microscopical  examination  discloses,  in  this  tissue,  the  presence  of 
smooth  muscular  fibres ;  so  that  the  nervous  system  is  surrounded  by 
an  actual  expansion  of  the  muscular  apparatus. 

In  certain  species  the  arrangement  is  very  manifest,  particularly 
in  Zonites  dUfirus — ^that  old  Helix  of  which  a  great  many  malaookk 
gists  justly  make  a  distinct  genus.  In  it  clearly  marked  membranous 
muscles  surround  the  oesophageal  collar.    From  the  upper  sur&oe  of 
the  retractor  muscle  of  the  foot,  from  the  outside,  and  for  nearly 
half  its  length,  there  starts  on  each  side  a  little  muscular  band  two 
millimetres  in  width,  which  soon  divides  into  two  lobes,  the  outer 
of  which,  the  external,  goes  to  the  superior,  and  the  other  to  the 
small  tentacle  ;  these  muscles  are  known  as  the  retractor  musdes  of 
the  tentades.    Now  the  little  band  which  constitutes  the  second  of 
these  musdes  enlarges,  spreads  like  a  fisui  on  the  internal  side  to 
unite  with  the  neurilemma  of  the  oesophageal  collar,  and  thus  form 
with  its  fellow  a  sort  of  muscular  framing ;  then  this  muscle  goes 
to  the  little  tentade  with  the  nerve  which  is  destined  for  it.     On  the 
other  hand  the  muscular  bimdle  which  goes  to  the  superior  tentade 
receives  into  its  interior  the  tentacular  nerve,  which,  from  its  point 
of  origin  on  the  suboesophageal  ganglion  to  the  point  where  it  enters 
into  the  cavity  of  the  retractor  muscle,  is  accompanied  by  a  muscular 
band,  which  envdops  it  and  which  thus  unites  the  nervous  centres  to 
this  muscle. 
•  The  connexion  just  described,  of  the  retractor  mnsdes  of  l^e  ten- 
tades   with  the  oesophageal  collar,  and  the  union  of  these  two 
musdes  behind  into  a  single  primitive  bundle,  would  make  it  more 
proper  to  designate  this  muscular  whole  the  common  retractor 
musde  of  the  tentades  and  nervous  collar.    The  action,  however,  is 
not  so  simple  as  this  denomination  would  seem  to  indicate ;  for  if 
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during  the  letreat  of  Uie  animal  all  these  parts  act  in  order  to  pro- 
duce the  retraction,  they  do  not  act  all  in  the  same  way  during  its 
unfolding.  Then  the  portions  placed  in  front  of  the  nervous  collar 
intervene,  at  least  passiyely,  in  its  protraction.  These  muscular 
bands  having  on  one  side  their  points  of  attachment  to  the  integu- 
ments, they  mnst,  as  the  latter  are  carried  forward,  aid  in  drawing 
the  collar  into  thia  movement  if  they  did  not  act  only  as  simple 
ligaments. 

This  is  not  all;  the  mnscular  expansion  which  surrounds  the 
nervous  coUar  famishes  to  the  nerves  which  start  from  the  supra- 
and  snboesophageal  ganglia  a  regular  contractile  sheath.  This  is 
often  considerable,  and  then,  if  Uie  nerve  be  examined  by  the  mi- 
croscope, under  a  low  power,  or  by  the  help  of  a  simple  lens,  it  pre- 
sents the  appearance  of  an  opaque,  more  or  less  flexuons  cord  in 
the  middle  of  this  envelope,  which  constitutes  an  external  neurit 
lemma  for  it,  the  histological  composition  of  which  must  detain  ns  a 
moment.  In  the  first  place  we  find  in  it  a  superficial  conjunctive 
layer,  formed  by  voluminous  cells,  the  mean  diameter  of  which  is 
-05  millimetre,  and  which  is,  up  to  a  certain  point,  comparable  to 
the  adverUUia  of  the  vessels.  Below  this  cellular  membrane  we  re- 
cognize the  presence  of  a  muscular  layer  formed  of  fine  and  very 
elongated  fibres  arranged  longitudinally.  It  is  easy  to  ascertain 
the  existence  of  these  muscular  elements  by  macerating,  for  three  or 
four  days,  the  collar  and  the  nerve  which  starts  from  it  in  a  mixture 
of  equal  parts  of  hydrochloric  and  nitric  acids,  diluted  with  ten  or 
twelve  parts  of  water.    It  is  then  easy  to  separate  them. 

Immediately  round  the  nerves  may  be  remarked  a  second  con- 
junctive element,  or  inner  neurilemma,  composed  of  cellular  elements, 
but  less  voluminous.  These  cells  are  about  0*025  millimetre  in 
diameter. 

This  double  neurilemmatic  envelope  has  not  yet  been  indicated, 
80  far  as  we  know,  in,  the  animals  under  consideration.  Leydig  has 
observed  it  in  the  Arthropoda  and  in  the  Annelida,  where  the  ex- 
ternal neurilemma  is  represented  by  the  ventral  vessel ;  he  has  re- 
cognized, particularly  in  the  earthworm,  the  presence  of  muscular 
elements ;  but  we  have  nowhere  seen  the  existence  of  these  elements 
indicated  in  the  neurilemma  of  the  MoUusca.  According  to  Leydig,  it 
takes  that  cellular  form  of  conjunctive  tissue  which  is  seen  ebewhere 
among  the  organs.  This  is  only  correct  with  regard  to  the  super- 
ficial cellular  layer ;  and  what  we  have  said  shows  how  much  more 
<^mplex  is  the  composition  of  this  neurilemma. 

The  existence  of  muscular  fibres  in  the  sheath  which  encloses  the 
nerve  has  the  effect  of  producing  an  elongation  and  shortening  of 
this  tnuseulo-nervouB  cord ;  and,  indeed,  when  there  is  a  contraction, 
the  flexuosities  described  by  the  nerve  in  its  envelope  are  more 
marked  the  stronger  this  contraction  is ;  in  the  state  of  relaxation, 
on  the  contrary,  the  nerve  follows  a  rectilineal  direction. 

It  is  plain  that  this  peculiar  musculature  of  the  nerves  has  a 
manifest  physiological  relation  with  the  intimate  connexion  that 
we  have  indicated  between  the  nervous  collar  and  the  muscular 
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apparatus.  In  consequence  of  this  connezioDy  in  fact,  the  neiTOTU 
centres  connected  with  the  muscles  suffer  some  displacements  in 
relation  to  the  changes  of  form  that  the  body  undergoes  when  the 
animal  retracts  or  expands  itself;  and  the  nerves  themselTes,  bj 
virtue  of  the  muscular  envelope  with  which  they  are  provided, 
being  able  to  elongate  or  shorten  themselves,  form. active  bands, 
which  intervene  in  the  modifications  which  the  movements  of  the 
animal  cause.  —  Comptea  Bendus,  September  30,  1872,  pp.  769- 
771. 

On  Delphinus  Besmarestii,  Risto  (AJiama  Desmarestiif  Gray). 

By  Dr.  J.  E.  Gray,  F.B.8. 

Risso,  in  his  *  Histoire  Naturelle  de  TEurope  Meridionale,'  de- 
scribes and  figures  a  species  of  dolphin  under  the  name  of  Ddphima 
DeamaresHi  (vol.  iii.  p.  24,  t.  2.  f.  3).  As  the  figures  of  the  two 
dolphins  on  the  preceding  plate  are  accurate,  and  his  figures  in 
general  reliable,  and  the  figure  itoelf  agrees  with  the  description,  I 
am  inclined  to  regard  it  as  correct  until  it  is  proved  otherwise.  It 
has  been  considered  the  same  as  Ziphiut  cavirostris  of  Cuvier, 
a  liphioid  whale.  It  is  so  unlike  all  the  other  siphioid  whales 
known  that  it  may  be  considered  one  of  the  whales  requiring  far- 
ther examination.  Instead  of  having  the  rounded  head  and  short 
cylindrical  beak  and  small  pectoral  and  dorsal  fin  common  to  all  the 
liphioid  whales,  it  has  an  elongated,  conical,  tapering  head,  acute  in 
front,  with  two  teeth  produced  in  front  of  the  lower  jaw,  elongate- 
lanceolate  pectoral  fins  low  down  on  the  sides  of  the  body,  like  the 
Grampus  and  Otobiocepkalus^  and  a  large  elongated  truncated  dorsal 
fin ;  and  the  body  is  marked  with  a  multitude  of  irregularly  placed 
white  lines,  as  in  Orampus.  The  female  described  and  figured  was 
nearly  20  feet  long. 

In  the  P.Z.  8.  1864,  p.  242, 1  proposed  a  genus  for  this  dolphin 
under  the  name  of  AUama ;  but  I  unwisely  placed  the  Hyperoodon  d$ 
Corse,  Doumet,  Bull.  Soc.  Cuvidr.  1842,  p.  207,  t.  1.  f.  2,  and  Dd- 
phinus  PhUippii,  Cocco,  Erich.  Arch.  1846,  p.  204,  t.  4.  £  6,  which 
are  both  true  siphioid  whales,  probably  belonging  to  the  genus  J^- 
adon,  as  synonyma  of  the  same  species.  Most  probably  Doumef  s 
Hyperoodon  de  Corse  is  the  animal  of  the  skull  described  as  Ziphius 
eavirostris  of  Cuvier ;  if  it  is  the  Ziphius  de  Corse  of  Gervais  (Osteog. 
C^t.),  which  appears  to  be  a  female  animal,  it  is  interesting  as  show- 
ing that  the  inner  side  of  the  intermaxillaries  of  the  female  animab 
are  dilated  and  turned  up. 

This  whale  has  been  confounded  with  Delphinus  DesmarestU  under 
the  name  of  Epiodon  DesmarestU  (see  Suppf.  Cat.  Seals  and  Whales, 
p.  98),  figured  by  Gervais,  which  differs  from  all  other  Petrorhffnchi  in 
the  inner  margin  of  the  intermaxillary  bones  not  being  nearly  so 
much  elevated  behind  as  in  that  genus,  and  not  elevated  but  rounded 
in  front,  and  margining  the  linear  vomer ;  while  in  Petrorhynehus 
the  inner  edge  of  the  intermaxillaries  is  dilated,  forming  a  well- 
marked  concavity  round  the  nostrils,  and  much  elevated  on  the  sides, 
forming  a  thin  hood  over  each  side  of  the  much-swollen  vomer. 
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I  should  propose  focall  this  species  Epiodan  fferafiltii,to  disting^iish 
it  from  Eisso's  DelpMnus  DssmaresHi.  The  skull  of  E»  HtrauUii  and 
Petrorhynckus  cavirogtrisy  as  shown  in  Geirais's  figare,  is  very  dif- 
ferent; and  probably,  as  the  Hyperoodon  de  Corse  of  Domnet  is 
proved  to  be  the  animal  of  Petrorhynehus,  Ddphinui  PhUippit  of 
Coceo  may  be  the  animal  of  ^riodon  HeravMu 

The  Swedish  Scientific  Expedition, 
[Extract  from  a  letter  from  Mr.  J.  E.  Likdahl  to  Dr.  J,  E.  Gbay.] 

My  Greenland  expedition  was  very  snccessful.  The  'Gladan' 
shipped  the  meteorite  iron  at  Disco  Island,  and  then  she  made  a 
cnuse  to  some  places  where  our  geologist,  Dr^  Nanckhoff,  wanted  to 
carry  out  his  explorations ;  and  Dr.  Th.  M.  Fries,  a  botanist  who  had 
joined  the  expedition  as  a  private  passenger,  followed  him.  I  had 
got  the  steamer  '  Inzegerd '  for  my  dredging-operations.  I  went  up 
to  ITpemivik  at  the  73rd  degree  of  latitude,  thence  westward  till  we 
met  the  lasting  ice ;  and  following  the  edge  of  the  ice  we  made  south- 
ward down  to  St.  John's,  Newfoundland,  to  fall  in  with  the  '  Gladan ' 
and  return  to  Sweden  in  company. 

From  Cape  Terewek  to  Upemivik,  and  thence  to  8t.  John's,  we 
dropped  our  dredges  at  least  once  for  every  d^^e  of  latitude  that 
we  passed,  often  in  pretty  good  depths  of  water  down  to  980  fathoms. 
In  410  fathoms  I  got  two  specimens  of  the  Umhdhda  groenlandica — 
I  think  better  Umbellvlaria  encrinus.    There  is  not  the  slightest 
doubt  that  they  are  not  of  the  same  species  as  those  described  and 
figured  by  Ellis  and  Mylius.    My  specimens  are  younger,  only  some 
12  inches  long,  and  wi^  fewer  polypes  (about  12),  than  in  the  former 
ones.    I  am  just  going  to  work  out  a  paper  upon  them,  which  will 
probably  appear  in  the  beginning  of  next  year.     Although  these 
animals  are  probably  the  most  interesting  things  brought  home  by 
the  expedition,  they  are  by  no  means  the  only  objects  of  high  scien- 
tific value.      Among  the  great  number  of  siliceous  sponges  and 
starfishes,  as  well  as  some  other  groups  of  animals,  I  have  reason  to 
believe  that  many  new  or  rare  things  are  to  be  found ;  but  nothing 
is  yet  examined  except  the  Arachnida,  described  by  Tamerlan  Tho- 
rell  in  the  '  CEfversigt  af  Kongl.  Vetenskaps  Akademiens  Forhand- 
lingar,*  1872,  no.  2,  pp.  147-166.      I  had  not  much  time  for 
explorations  on  shore.     Our  physicists,  Dr.  Nystrom  and  Dr.  Fries, 
assisted  in  making  collections  on  shore.     We  found  but  twenty 
specimens  of  Arachnida,  nearly  all  of  them  new  to  science.    A  few 
of  them  were  also  taken  by  Professor  Nordenskiold  in  1870.    We 
collected  a  pretty  good  amount  of  skeletons  and  implements  frx)m 
some  long-abandoned  Esquimaux  villages.    Also  temperature  sound- 
uigs  were  taken ;  and  samples  of  water  from  the  abysses  of  Baffin's 
^y  were  brought  home.    I  hope  the  expedition  will  prove  to  have 
many  important  results  to  science;  only  we  want  the  means  of 
empLoying  scientific  people  to  work  it  all  out ;  but  the  Swedes  have 
not  copper  enough  to  do  such  things  rapidly. 
This  summer  I  have  examined  the  greater  depths  in  Skagerrack 
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down  to  355  ikthomB,  the  greatest  depth  ever  iaaad  in  Skagemck 
being  a  little  more  than  400  fathoms.  Although  I  had  not  rerj 
long  time  for  the  explorations,  I  was  very  suocessfol  indeed.  The 
most  interesting  haul  during  the  cruise  may  be  one  in  lat.  58°  do'  N^ 
long.  10^  15'  £.y  depth  150  fathoms,  bottom  clay.  Among  other 
things,  I  got  there  two  specimens  of  the  rare  Sjnaptoid  Olizotroekus 
vitreus, 

I  suppose  you  know  that  the  Swedish  naturalists  are  never  allowed 
to  keep  any  specimens  obtained  in  the  expeditions  fitted  out  by  the 
government ;  all  belong  to  the  Royal  Museum  of  the  Yetenskaps 
Akademien;  and  thus  I  have  no  right  whatever  to  make  a  bargain 
with  the  animals  that  1  collected  in  Qreenland. 

I  am  very  much  obliged  to  you  for  your  kindness  in  sending  me  the 
catalogue. 

Report  on  a  Memoir  by  Dr,  Dufossiy  **  On  the  Noises  and  Expressive 
Sounds  which  the  Freshwater  and  Marine  Fishes  of  Europe  pro- 
duM^    By  M.  C.  RoBnr. 

The  memoir  submitted  to  our  examination  is  a  considerable  work, 
a  true  monograph ;  it  has  cost  its  author  numerous  investigations. 
This  subject  has  been,  on  his  part,  the  object  of  very  diverse  obser- 
vations, the  summary  of  which  has  on  several  occasions  been  inserted 
in  the  '  Oompt'CS  Rcndus.' 

The  first  part  of  Dr.  Dufoss^'s  work  consists  of  a  very  extended 
history,  summing  up  all  that  naturalists  and  physiologists  have  said 
with  regard  to  tiie  noises  produced  by  certain  fishes.  This  history 
commences  with  Aristotle,  whose  remarks  upon  this  question  deserve 
to  be  recalled. 

**  Fishes,"  he  says,  "  having  neither  lung,  nor  trachea,  nor  pharynx, 
have  no  voice,  lliose  which  have  been  said  to  have  one,  produce 
nothing  but  certain  sounds  and  whistlings.  Such  is  the  kind  of 
grunting  of  the  Lyre^  the  (Jhromis^  and  the  fish  called  the  froor-fish, 
which  is  found  in  the  Achelotis.  We  may  also  cite  the  ChaloM  and 
the  cudbo-fish :  the  former  makes  a  sort  of  whistling ;  the  second 
emits  a  sound  approaching  that  of  the  bird  whose  name  it  has  re- 
ceived in  consequence  of  this  resemblance.  All  these  fishes  produce 
what  has  been  called  their  voice  either  by  the  rubbing  of  their 
branchisB,  which  they  have  garnished  with  points,  or  by  means  of 
certain  internal  parts  near  the  intestine,  and  which  contain  air.  It 
is  this  air  the  agitation  and  friction  of  which  produce  a  sound. 
Some  Selachii  also  seem  to  whistie.  All  this,  however,  can  only 
improperly  be  called  voiee;  we  must  say  that  it  is  a  sound." 
(Hist  Anim.  lib.  iv.,  Camus's  translation^  Paris,  1783,  torn.  L 
p.  221.) 

The  sounds  emitted  by  fishes  may  be  very  varied  irregular  noises, 

such  as  those  which  the  Cyprini,  tiie  loaches,  the  Daetylopteri,  the 

ffippoeampi  and  others  produce  with  their  Hps  or  their  opercula, 

or  by  moving  certain  articulations. 

There  are  other,  regular  noises:  various  Soomberaidei  produce 
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these  by  the  Motion  of  the  pharyngeal  bones;  the  Ortha^oritei 
cause  them  by  the  friction  of  their  intermaxillary  teeth ;  varioas 
Cyprinoidei,  Angoilliformes,  Siliumdei,  &c.  cause  them  by  OEzpeUing 
into  the  oesophagus  ihe  air  of  their  swimming-bkulder. 

Lastly,  there  are  noises  which,  while  regidar  and  vohmtari/y  like 
the  preceding,  result  from  certain  peculiarities  presented  by  muscles 
in  course  of  contraction  in  fishes  furnished  with  an  air-bladder 
which  has  no  communication  with  the  oesophagus.  These  have  been 
observed  in  Feristedion  eatapkracta,  Trigla,  Sciama,  Zeus,  Umbrina 
drrhosa,  and  Hippocampus  hrevirostris. 

The  mechanism  of  the  production  of  the  first  two  varieties  of 
these  sounds  was  already  pretty  well  known ;  but  M.  Dufoss^,  by  a 
fresh  examination  and  by  his  dissections,  has  given  more  precision 
to  several  of  the  anatomical  and  physiological  notions  relating  to  it. 
Hiis  part  of  his  investigations,  which  is  already  old,  has,  moreover, 
been  the  subject  of  a  favourable  report  from  our  regretted  colleague, 
Constant  Dum^ril  (see  '  Gomptes  Eendus,'  1858,  tome  xlvi.  p.  610). 
Therefore  we  will  dwell  only  upon  the  later  communications  of  the 
Author,  made  from  1858  to  1862  (Comptes  Bendus,  1862,  tome  Ixiv. 
p.  393),  which  appear  to  us  to  be  still  more  valuable  than  the  pre- 
ceding ones. 

He  has  set  himself  to  show,  that  the  regular  sounds  which  fishes 
emit  may  be  voluntarily  produced,  and  are  not  a  simple  consequence 
of  some  other  physiological  action.  They  are  consequently,  in  cer« 
tain  cases,  true  acts  of  expression,  however  rudimentary. 

M.  Dufosse  has  shown  that  in  the  fishes  which  voluntarily  pro- 
duce regular  sounds,  these  are  commensurable  as  musical  sounds ; 
and  although  they  are  more  imperfect  than  those  emitted  by  ser- 
pents, as  Lac^pMe  had  already  remarked,  he  has  determined  their 
note  in  all  the  species  which  he  has  observed.  He  has  also  shown, 
by  conclusive  experiments,  that  all  the  fishes  which  emit  noises  or 
r^^ar  expressive  sounds  in  the  air,  produce  them  also  in  the  water — 
that  is  to  say,  in  the  medium  in  which  they  live  and  are  naturally 
in  relation  to  each  other. 

In  the  case  of  several  species,  the  intensity  of  the  sounds  is  so 
great  that,  when  produced  by  a  single  individual,  they  may  be  heard 
at  a  distance  of  several  metres ;  this  is  the  case  with  certain  TrigUg^ 
Zeus,  and  especially  Pogonias  ehromis,  &c.  When  emitted  by 
animals  combined  in  shells,  they  may  be  transmitted  still  frirther ; 
more  than  once,  under  these  conditions,  they  have  frightened  the 
crews  of  ships,  who  did  not  know  to  what  cause  to  ascribe  the  noises 
produced  around  and  beneath  their  vessels.  They  have  been  the 
souroe  of  more  than  one  fable  spread  among  maritime  populations. 
M.  Dufoss^  has  himself  ascertained  the  existence  of  these  noises,  by 
going  frequently,  and  not  always  without  danger,  to  pass  whole  nights 
on  the  open  sea  in  fishing-boats. 

In  the  case  of  the  fishes  with  an  aiivbladder  which  does  not  com- 
municate with  the  oesophagus,  M.  Dufoss^  has  ascertained  experi- 
mantally  that  the  wall  of  this  reservoir  was  affecM  by  strong  and 
frequent  movements  during  the  production  of  the  sounds.  He  has 
thoroughly  studied  the  nerves  and  muscles  then  in  action.     His 
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viviBectionB,  aided  by  touch  and  ausciiltatioii,  proved  to  him  abw- 
lutely  that  the  museUs  themsdves  are  the  agewts  produemg  the  vi&m- 
tUms  from  which  the  mmncU  formed  originate  (he,  cU,  1862,  p.  394). 
Since  then  a  distinguished  physiologist,  M.  Armand  Moreau,  by  sub- 
mitting the  nerves  which  run  to  the  air-bhidder  of  the  gurnards  to 
the  action  of  an  electric  current,  has  ascertained  that  the  striated 
muscles  of  the  air-bladder  contract  and  cause  the  reproduction  of 
the  characteristic  sounds,  and  this  in  the  animal  when  killed  by 
section  of  the  spinal  cord  (Gomptes  Bendus,  1864,  tome  lix.  p.  437). 

This  mode  of  formation  of  sounds  by  contraction  of  the  muscles 
of  the  air-bladder  was  not  known  before  the  investigations  of  IL 
Dufoss^.  Bcience  has  to  thank  him  for  this  discovery,  and  for  the 
care  which  he  has  taken  in  observing  the  diversities  of  this  pheno- 
menon from  species  to  species  of  the  fishes  which  present  it. 

We  shall  conclude  this  report  by  calling  the  attention  of  the 
Academy  to  another  point  in  this  work,  because  it  will  certainly 
become  the  subject  of  fresh  experiments  made  by  means  of  the  re- 
gistering and  oUier  instruments  which  now-ardays  serve  to  determine 
the  real  nature  of  a  g^at  number  of  oiganic  phenomena.  Accord- 
ing to  M.  Dufoss^  it  is  not  the  readily  visible  movements  of  the 
air-bladder  that  are  the  cause  of  the  sound  heard  while  they  last 
Although  much  greater  than  the  concomitant  trepidations  which  caiue 
the  sonorous  vibrations,  these  contractions  merely  tighten  or  relax  cer- 
tain parts  of  the  air-reservoir ;  and  the  use  of  the  latter  in  this  respect 
is  to  act  as  a  sounding-board,  an  organ  for  the  reinforcement  of 
the  sounds  produced,  which  are  comprised  between  eP  and  r#". 

It  is  we^  known  that  the  striated  muscles  during  oontractioii 
give  rise  to  a  peculiar  sound,  which  is  called  the  mueoular  eownd, 
rotatory  sound,  etteurms,  wrinkling^  or  myophoniaj  and  has  been 
well  studied  by  WoUaston,  Erman,  Gilbert,  Laennec,  and  many 
modem  observers.  According  to  M.  Marey  this  muscular  sound  cor- 
responds sometimes  to  the  ut,  and  sometimes  to  the  ei  of  the  lower  oc- 
tave of  the  piano.  Now,  according  to  M.  Dufoss^,  the  noise  proda<»d 
by  the  fishes  of  which  we  are  speaking  is  this  very  muscular  sound, 
caused  by  the  contraction  of  the  voluntaiy  muscles  of  the  air-bladder; 
and  the  latter  plays,  with  respect  to  it,  the  part  of  an  organ  of  re- 
inforcement in  a  suffidenUy  marked  manner  to  enable  it  to  reach 
our  ears. 

The  Academy  will  see  that,  if  the  correctness  of  this  ingenionB 
analysis  of  the  mechanism  of  production  of  the  sounds  produced  by 
the  air-bladder  should  be  experimentally  confirmed,  the  acoustic 
property  of  muscular  contraction  wiU  be  raised  to  the  height  of  a 
phenomenon  productive  of  sounds,  not  merely  commensurable,  bat 
«ven  expressive.  In  the  absence  of  experiments  made  bj  yotir 
committee,  it  cannot  yet  pronounce  a  formal  opinion  upon  this 
point.  But  it  recognizes  that,  by  the  sagacious  and  laborious  on- 
ployment  of  his  knowledge  of  comparative  anatomy  and  physlologj, 
M.  Dufoss^  has  discovered  new  facts  which  have  Elucidated  several 
previously  obscure  ichthyological  questions.  —  Canutes  BendM, 
November  4,  1872,  tome  Ixxv.  pp.  1074-1078. 
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Onanm  SpeoUs  of  Balsaoptora.  By  ftipt  C.  M.  Scammoh,  U.S.R.M. 


BALBVOPTESAy  Gray, 
P.  Z.  8. 1847,  p.  89,  B.  M.  Cat.  Cet,  1860,  p.  31. 

BaHcenoptera  Davidsoni^  Scanunozi,  n.  sp. 

Aboye  dull  black ;  body,  pectoral  and  caudal  fins  white  below, 
with  a  white  band  across  tiie  upper  sur&ce  of  the  pectorals  near  their 
bases.  Gular  folds  serenty  in  number,  the  interspaces  having  a 
pinkish  east,  though  the  more  prominent  portions  are  of  a  milky 
white.  Head  pointed ;  dorsal  fin  small,  falcate,  placed  two  thirds 
the  length  of  the  body  from  the  end  of  the  bea^ ;  pectorals  small, 
oarrow,  placed  one  third  of  the  animal's  length  from  the  anterior 
extremity.  (Genitalia  opening  below  and  slightiy  behind  the  anterior 
edge  of  the  dorsal  fin^  Baleen  pure  white ;  laminsd  on  each  side  270 
in  number,  the  longest  not  exceeding  10  inches.  Total  length  of 
animal  27  feet ;  pectorals  4  feet  long,  13  inches  wide  ;  spiracles  3 
feet  8  inches,  pectorals  8  feet  6  inches,  anterior  edge  of  dorsal  15  feet 
6  inches,  and  posterior  edge  of  dorsal  18  feet  behind  the  end  of  the 
beak;  height  of  dorsal  10 inches;  breadth  of  flukes,  from  point  to 
point,  7  feet  6  inches,  width  of  lobes  of  the  same  25  inches ;  from 
the  fork  of  the  caudal  fin  to  the  anus  8  feet  4  inches,  to  opening  of 
vagina  9^  feet ;  axiterior  end  of  snout  to  corner  of  mouth  4  feet 
8  inches. 

Distribution  from  Uexioa  to  Behxing  Btrait,  on  the  west  coast  of 
America. 

The  specimen  from  whidit  this  description  was  taken  was  obtained 
in  Admiralty  Inlet,  Washington  Territory,  October  1870.  It  was  a 
female,  and  contained  a  faetna  five  feet  long-^4ihua  correcting  the 
error  of  the  whalers,  who  commonly  regard  this  small  species  as  the 
pmg  of  the  •*  finback'*  of  the  coast  The  skull  has  been  deported 
in  the  National  Museum  at  Washington. 

This  Bpedcs  is  evidently  oongeiieric  with  the  Balamoptera  roHrata 
of  the  British-Museum  Catalogue  of  1850 ;  and,  while  changes  in 
Qomendatore  (more  recent  than  those  reported  in  the  works  of 
Inference  now  accessible  to  me)  may  render  it  necessary  to  change 
^e  generic  appellation  at  some  futiue  day,  the  one  now  used  seems 
sofflcient  for  purposes  of  description.  In  specific  details,  also,  the 
I^^sent  species  is  nearly  allied  to  the  J3.  roitrata^  asfor  as  descriptions 
^iU  admit  of  instituting  a  comparison.  I  have  dedicated  the  species 
^  ^rol  George  Pavidson,  U.  8.  Coast  Survey,  and  President  of  the 
Aeademy,  as  a  testimony  of  respect  for  his  scientific  attainments,  no 
less  !kan  as  a  personal  token  of  appreciation  of  his  efibrts  to  assist  in 
the  advtknoement  of  the  scientific  interests  of  this  coast. 

A  more  detailed  account  of  this  animal  and  its  habits,  accompanied 
^  illustrations,  is  reserved  for  a  monograph  on  the  Cetaceans  of  this 
^^^9  which  I  have  long  contemplated,  and  which  is  now  on  the 
P^t  of  poblication.— -iVoeMtlifigrs  of  ihe  Col.  Academy  of  SeisnceM, 
^.  4, 1872. 
Ann.v^  Mag.  N.  Hist.  Ser.4.   Vol^.  33 
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On  the  Varieties  of  Indris  and  Propithecua. 
By  Dr.  J.  E.  Gray,  P.E.S.  &t. 

A  series  of  speciineiis  of  lemurs  have  arrived  from  Madagascar. 
The  examination  of  them  has  confirmed  the  idea  that  I  expressed  in 
a  paper  sent  to  the  Zoological  Society,  that  these  animals  are  Hahle 
to  considerable  variation,  and  that  the  presumed  species  of  the  genera 
Indris  and  Propithecus  are  mere  varieties  of  colour. 

The  British  Museum  has  lately  received  an  adult  Indris^  which, 
instead  of  being  black  with  a  white  patch  on.  the  hinder  part  of  the 
back  and  a  black  tail,  has  a  patch  over  each  eyebrow,  the  fore  legs 
nearly  to  the  hands,  the  hinder  part  of  the  thighs,  the  legs  from 
the  knee  to  the  ankle,  and  the  whole  of  the  underside  iron-grey — that 
is  to  say,  having  a  very  large  quantity  of  whitish  hairs  intermixed 
with  the  black  ones ;  tiiie  ankles  and  hinder  part  of  the  heels  white, 
and  yellow  below.    The  variety  may  be  named  Indris.  variegtUus. 

The  British  Museum  has  also  received  a  fine  adult  specimen  of  the 
animal  called  Propiihecus  diadema,  which  differs  from  the  three  other 
specimens  in  the  British  Museum  in  having  a  greyish  black  in- 
stead of  the  white  forehead  that  is  to  be  found  in  the  three  other 
specimens. 


On  Pelorie  Structures.    By  Dr.  Pxtbitsch. 

In  this  paper,  types  of  pelorie  structures  in  Labiats,  Yerbenaceie, 
Scrophulariacee,  and  RanunculaceeB  were  described  in  detail,  and  the 
peoidiarities  wMch  each  of  these  families  presents  in  its  pelorie 
structures  were  discussed.  With  regard  to  the  Labiatce,  the  author 
endeavoured  to  show  that  the  prevailing  theory  upon  the  structure 
of  the  Labiate  flower  is  not  tenable.  Upon  the  hypothesis  that  with 
the  first  three  whorls  of  fiower-leaves  an  equal  number  of  whorl- 
memben  must  be  assumed  as  originally  present,  the  structure  of  the 
Labiate  flower  indicates  changes  which  have  taken  place  in  the  num- 
ber of  the  flower-leaves.  The  prevailing  theory  explains  the  number 
of  the  anthers  by  the  complete  abortion  of  the  fifth  anther;  but 
changes  in  the  number  of  the  whorl-members  of  the  calyx  and  corolla 
may  also  have  taken  place,  and  the  number  of  the  anthers  may  indi- 
cate the  original  type. 

The  author  expressed  himself  in  fieivour  of  the  latter  alternative. 
The  preponderant  occurrence  of  quaternary  types  in  the  apical  and 
lateral  regular  flowers  is,  in  his  opinion,  in  contradiction  to  the 
assumption  of  the  quinary  type.  In  zygomorphio  flower-stroctures 
anom^es  in  the  number  of  anthers  oftbn  occur ;  but  those  are  most 
rare  in  which  a  posterior  anther  appears.  The  assumption  of  a  qua- 
ternary type  has,  moreover,  the  advantage  of  simplicity,  and  the 
number  and  position  of  the  flower-leaves  then  stand  in  connexion 
with  the  position  of  the  leaves  and  bracts,  which  only  in  the  rarest 
cases  depart  from  the  cruciformly  opposite  position. — Ameiger  der 
hois.  Akad.  der  Wiss.  in  Wien,  October  24, 1872,  p.  161. 
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